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Prfs'5 Commfnts Oh THE FijiST Editios 


“This boofw meets A longfelt ant, in affording a 

readj* means of identtf} ing n dead snaLe ’ 

“ Invaluable to medical men in India ’ 

“So far as the venomous binds ore ooncerned a very little 
practice with Major Wall a key will enable any one to discover the 
species w itb ease and certamtj ’ — Cttnnlry Qi(fngs and iNofes, Slav 
1008 

“ The book is arranged in the moat Incid manner and ought to 
be included in the library of everj Anglo-Indian It rev eaU a large 
mwowwl of pwUent wwV. and v% vnt<t«%t,vng tiwouglvant 

— T/ie Pioneer, Olh February 1908 

“Of great value to the medical profession as well os to the 
naturalist “—Review, Times of Indta 

" The book is well adapted to enable medical men and others to 
identify with the minimum of trouble anj of the Indian poisonous 
land snakes "—Madroi 3f«tk 

“ A valuable contribution to the literature of the Thanatophidia 
of India Adiowtfl of Indio. 

“ The object of Major Wall s little book is to point out charac- 
ters of scaling by which, in las opinion, any one should be able to 
arrive at the name of any poisonous snake .... To 
many, the system proposed in this book will be of real utilitj 
. We wish Major Wall's little work a wide cir- 

culation in Indio “ — G A B Cronlr^ Itv/e, April 1908 



PREFACE 


UnpietentiouB, and conciBo is this little ivork is, it has 
met ■^v^th a measure of appreciation greater than the 
author ever anticipated when contemplating its compila 
tion The first edition of 1,500 copies published in 1908 
sold out within three months and the second edition of 
1,500 copies 18 now exhausted The Secretary of the 
I3omba;j Katural History Society now contemplates the 
production of a third edition, and has asked mo to revise 
the previous matter, amplify it, and bring it up to date 

I find there is little to add to what has been previously 
Tvntten As far as I am aware no nen poisonous snake has 
been described dunng the last fivo years withm our In- 
dian Dominions, but the existence of a aiper hitherto un 
described lias been discovered m Wazinstan b} Sfajor 
0 A Smith As It seems possible this viper ma} be 
found hereafter vnthin British territory, I have given a 
description in this edition, and have chnstened the snake 
provisionally ( ’ ) Pseudoccrasies hcomis 

The favourable reception given to my earlier work has 
encouraged me to add a second and third part to the 
present edition in which I propose to deal with the highly 
important subject of ophiloxiemia and the treatment of 
snake poisoning 

It IB to be regretted that I am unable, with veiy few 
exceptions, to add to my original remarks on the effect of 
snake poisons. Our complete ignoiance as to whether 
many ot the snakes referred to are fatal, over and above 
being poisonous, must have struck all readers of the previ 
OU6 editions , and it was hoped that many who realized 
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where they could fill in gaps, and extend our knowledge 
would be induced to report cases coming under their 
notice. Many large employers of labour, planters esj)eci- 
ally, must frequently get snake-bite casualties among 
their coolies. To take examples, we have no single 
record of symptoms of the j)oisoning of the banded krait 
{Bungarus fasdatus), common as this snake is in Assam and 
Burmah. Again, snakes so common as the black kraits 
(B. lividus and niger) in Assam, as Callopliis macdellandi 
in the Assam Hills and Eastern Himalayas, as the pit 
vipers Ladiesis macrolegns, anamallensis and strigatus in the 
Southern Indian Hills, and L. trigonocegghalus in Ceylon 
should fm’nish many records which would be received 
with appreciation by the author, or by the Secretary of 
the Bombay Natural History Society. Any information, 
however meagre, is worth reporting, and may prove 
useful and even a badly mutilated snake is capable of 
identification in competent hands. 
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The author will be pleased to Klcnttfj, and return any 

snakes sent to him, and would be moat gratclul for my information, 
however meagre, his readers maj bt able to gue him of snake-bite 
fatalities, especiallj wheio the oUender has been lulled No matter 
how mutilated the snake may be Uis of xalue lie feels ceitain 
that much valuable informatiOM concerning snakes, the poison of 
which we are entirely ignorant, is being lost to Science each > ear 
Speoiniens should be addressed to the Honorary Secretary, 
Vmhay Natural Fliflmj Society. 0, Apollo Street, Bombaj 
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THE POISONOUS TERRESTRIAL 
SNAKES OE OUR BRITISH INDIAN 
DOMINIONS AND HOW TO 
RECOGNISE THEM. 


from jxiper* nktcli appearel tn thf Bombay \ahntt 
Siitorij Soctrty e Jmmal reqtugt of the Insi edor- 

Genoral oj Cietl JlosxnlaU, Central J^ounces, and oihcr$ ) 

Bt JIajod P 'Waix, IMS. C Z & 


tMROPlCTORT BeMARK& 

During the last decade a v\st aiK ancement in our 1 now ledge of 
Bnal^e Tenoins has been ac<]uired, both m the province of to'vicologj 
and in the all-important one of therapeutics 

Whilst many ob*erver» liaro been engaged in the intricate 
laborious, and mmnte researches connected with the investigation 
of the toxic properties of vanotis a enoin« ver\ little if any, advance 
has been achieved »i that eqnallj important and sister branch of 
the subject which deals with the identification of snahes, and 
especiallj with the distinction of the poisonous from the non- 
poisonous varietie** 

In the treatment of snahe-hite these two fields, though verj 
distinct, arc mutnally interdependent It la of little use to have 
the knowledge derived from one *;et of investigators at ont s finger s 
ends, and its fruits — ns , antnenene — to hand in nil our hospital*! 
if the medical attendant is incompetent to recogni a a poi'onons 
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snake. It is only this knowledge in conjunction with the other 
that can make rational treatment possible, by teaching him when 
to withhold antivenene, and when to administer it. 

It is to meet the unsatisfactoiy state of our knowledge on the 
subject of the identification of snakes that these papers have been 
contemplated, in the hope that the}’- ma}- bring this part of the 
subject up to a standard approaching that to 'which we have arrived 
in the studj- of snake venoms. Fully appreciating the already 
over voluminous and ever-increasing subjects which the lorofession 
of medicine embraces I have endeavoured to make the subject as 
practical as possible to the oriental practitioner by avoiding- 
technicalities, or, where this cannot be done, explaining them with 
the aid of outline drawings, b}"^ which means I hope to bring the 
matter of identification within the easy grasp of hospital assistants 
and assistant surgeons, as well as medical officers. 

In Volume XIY of the Bombay NaturaLHistory Society's Journal 
I wrote a paper on the distinguishing characters between poisonous 
and non-poisouous snakes, and appended a Icey in which I attempted 
to frame easy rules for their separation. This key far from satisfied 
me at the time, its length and complexity detracting from its 
practical value ; however, in spite of its shortcomings, it has been 
favorably received, and I have been repeatedly asked for si^are 
copies till my stock is exhausted. Eecently the Inspector-General 
of Civil Hospitals in the Central Provinces wrote asking if he 
■might circulate this i)aper in his Province, and the compliment 
conveyed in this request has caused me to revise it. Since its 
publication, in 1901, I have examined many hundreds of snakes 
collected by myself and others as well as large collections in various 
institutions, including the British Museum, and I am, therefore, 
now better qualified to deal with this subject. As a result I find 
that I can simplify and curtail the original ke}’ so as to considerabl}- 
enhance its practical utility. 

The good reception, accorded to this fii’st brief paper has prompted 
me to extend my remarks, so that in the present paper I proj)ose to 
deal in detail with every known poisonous land snake within our 
Indian Possessions. The easy identification of these is my first 
object, and one which I hope to assist by means of outline drawings. 
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buf I hope to do more, and to incorporate ^vitli each «pecie a few 
remarl a so as to make the papei n«efal to the medical profes ion aa 
well as to tlie naturalist 

The abbreiiationa mail ed on the shulds m the oiitluie figures 
attached to these papers are the same tliroughout and read ns 


follows 
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TV ith relerence to nt/ZofiyUie point indicated i-* milwai he 
■tween the snout and the anus orient (a transaeise «ht ui ti 
hinder part of the bellp seeJlg Anlmor mih ieLn^mc to bcales 
indicates a point 2 head lengths Iiehmd the heal j oelmo) sinuhih 
impUea a point I head lengths in front of the \ ent 

The conception of a poisonous anal e as alluded to hereafter 
sleniands =onie reiuarkij on the classif cation of these reptiles 

Sir Boulenger considers theO^/nrfio (snakes) a Suhoidei of 
the Order ‘Sqvunctla (which includes hzaidit and rhameleons) He 
divides snakes into nine families ba^ed on osteological peinliaritie 
winch can onlj* be made apparent bj tXie minutest and luo'^t can 
fnl dissection or disintegration of the soft tiasues and heiici are c f 
far too complicated a charactei for tlie genera! enquirer to readilj 
in\ estigate or comprehend I venture to thiiil the same end ina\ 
he equally A\e11 attained attention to eTterual characters alone 
The recommendation foi such a method is obMOita since it enables 
the enquirer to ascertain at a glance tht requisite jioints hi an 
evamination of the creatuiu as it lieo dead befon him Without 
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disturbing Mr. Boulenger’s classification, -which is the accepted 
one, I divide them as follo-ws : — 


TAILS NOT MAEKEDLY COMPEESSED. 

(i.e., not flattened like an eel’s — see fig. 1 B and 0.) 


FAMILY. 

K—VENTRALS 

ABSENT. 

Snakes in which the belli/ 
and back are clothed rcith 1 Typhlopid®. 
ientical scales {see fig. 2). 2 Glaiiconiidte. 

B—YENTRALS 

NARROW. 


Small blind snakes 
ivorm-like, and liidng 
beneath the ground. 

} HAEMLESS. 


Snakes with the belly 
covered with transverse gjlates 
{centrals) which, hoivever, do 
■not Attend eampletelg across 
the belly, so that when the 
specimen is laid on its bach 
the whole of the last costal 
row, or even many costal 
rows, are visible on each side 
{see figs. 3 and 4). 

C—YENTRALS 

BROAD. 

Snakes with the belly shields 
stretching so far across as to 
permit only part of the last 
costal row to be seen on each 
side when the specimen is laid 
on its back {see fig. 5). 


3 Boidee. 

4 Ilysiidse. 

•5 Uropeltidm. 

6 Xenopeltidte. 1-HAEMLESS. 

7 Colubridfe. 

{Sub-family Homalop- 

sinm). J 


7 Colubrid® (except 
the Sub-families 
Homalopsin® and 
Hy drophiin®) . 

8 Amblycephalidre. 

9 Viperidre. 


INCLUDES HAEM- 
LESS AND POISON- 
OUS VAEIETIES. 

HARMLESS. 

POISONOUS. 


TAILS COMPEESSED. 


{i.e., flattened like an eel’s — see fig. 1 A). 

Sea snakes. Family Colvhvvlts. Sub-family Hydrophiinre. POISONOUS. 

Fig. 1. 





A B C 

A. — Highly compressed tail typical of the sea snakes ( Hydrophiinre ). 
Poisonous. B. and C. — Slightly compressed and round tails of landsnakes 
(including fresh water forms) seen in both harmless and poisonous species. 



Tia 2— Belly ofTrpMoi*9(* ') 



Fic 3— Edlyof Il«j>M«<»li^«lrtnU'{rat «rO 


^■osi eortolt 



Fio I — XenopcUu nmcolor 


Ltij-f ruf coj-iafx 

\\\\({\\ 


m 


a 




ilia 




Fig C— Belly of Pnseell* viper. 
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A glance at tliis simple key will enable tlie enquirer to isolate 
two large groups of harmless snakes, bj>' an inspection of the belly 
shields alone, and a third group of poisonous snakes by the confor- 
mation of the tail (sea snakes). 

It is a somewhat difficult matter to decide where to draw the line 
between the so-called non-poisonous and the poisonous varieties 
To begin with, all the viperine snakes are poisonous, and from in- 
vestigations conducted by Alcock and Eogers”' in Calcutta in 1902, 
it appears probable that all cohibriiie snakes contain in their saliva a 
toxic element identical with that to which the poisons of the cobras, 
kraits, and other deadly colubrines owe their lethal properties. If 
this is so, strictly speaking, all colubrines are poisonous, and their 
various salivas merely differ in degrees of toxicity. 

The Coluhridas are divided into three groups : (1) Acjhjplia 
characterised by the absence of a poison fang, (2) Opisthoglypha, 
snakes furnished with a specialised tooth in the form of a grooved 
fang situated at the back of the maxilla (upper jaw bone), and (3) 
Proterocjlyplia, snakes endowed with a specialised grooved tooth 
(fang) in the front of the maxilla. It is to the third group thaf I 
reserve the term “poisonous,” purely as a term of convenience 
however, for although all the snakes whose bite is known to prove 
fatal to man fall into this category many of the group are known 
to produce baneful effects usually falling short of death, whilst the 
effects of many others remain in obscurity. 

The difficulty in laying doAvn hard-and-fast rules bj’’ which to 
distinguish the poisonous varieties and separate them one and all 
from their non-poisonous allies may be appreciated from the fact 
that there are no less than 330 species already known within our 
limits, of which 69 are poisonous. Of these 69 species, 40 are 
terrestrial, 29 marine. All the poisonous species fall into one of 
the following 5 groups with one solitary exception, vv:., Azemiog^s 
fece, the existence of which may be ignored for all practical pur- 
poses since onty one specimen is known. It was found in the 
Kachin Hills, Burma. 


Proceedin';^ of the Boyal Society. 1902, p. 1 10. 
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3 


t 


5 


Keij to dtshnytitsli, tie Poi*o tous Sun/ es 


T-iil compressed (te, flattened like an 
eels) (see Fig lA) Snout and crow n 
covered w itli large plate-like slueldt» («ee 
t'lg C) 

Till round (w Pig I C) Median row of 
scales doMTX the back distinctl) enlarged 
(s^’eFig 7) Only 4 infralibnl shields 
the 4tli Hrgeafc (#«I to IV Pig b) 

Tail round (■!?•» Pig 1C) 3rd supriKbial 
touching the nasal shield and the eye 

(srt Fig 12} ♦ 

Till round (sec Fig I C) A conspicuous 
opening in the side ot the face betireen 
theeje and the nosltil («ec Fig 24 B) 
Yertebrals not enlaced f 
Tail round ^«ee hig 1 C) Snout and 
crown covered with small scales as on 
baclvofhody(sieFig 37) Only part of 
the liat row of costals \iaible on either 
side of the ventrals when the specimen 
IS laid on its hick (w Fig 5 and 
contrast with Figs. 3 and 4) 


Sea snakes 
(29 species) 
(see p 8 ) 


Kraita (II 
species) 

(see p ) 


Cobras and ^ 
coral snakes 
(9 specie®) 

(see p 23 ) j 


Pit vipers 
(Id species) 
(«»e p 39 ) 

Pitless 
vipeis 
(C species) 
(see p <>4 ) 




A specimen which cannot be brought into one of these five 
groups IS harmlc®®, except ^se}}tto 2 >e fea, which may be know n from 
all other snakes by having 17 rows of scales in niidhocly, and 6 
supralabials, the third of which oulj touches the eye 

* TuytiBff thulkarerttsfU oepectaaeB^sl Callp^isri-i£eif!!/?aii,}a n'hicb 

the 3rd gnpmlabial tailed to toac^ th« nasa)* and bs the contact between 
these febieljj in many of the epectes Caftojlu and Dnhoijhu li often very sconll it 
is probable that the eamc departnie from the normal may be mot with in certain 
in bviduaU of other ipoeies of these genera Tot this reason when the 3rd jns* 
fails to touch the nasal 1 give an alteraatiec method of cIiog'noeM es follows Srd 
supralabia] tonchlns-the eye andaentare ninniBg from the nostril to the 2ad 
snpralabial In tbe(,enn« the contactof the 3rd eopralabial with the na-val 
IS invariable and this alteniative rule thenfore is not intended to apply 
t One harmless soahe has a loreol pit the very rare Elachistcdofi tcestermenni 
bitin this the vertebrals are enlanted Only three examples arc known all from 
Bengal (Rangpore Fnrueah andJaipOiirnn) 
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GEOUP 1.— SEA SNAKES. 

identification. — Tail com 2 )ressed/' (i.e., flattened, liJce om eel’s — see 
■fig. lA^. iSnmd and crown covered, tvith large gflcde-lihe shield (see 
fig. 6). 



Fig. 6.— Platurus laticaudatus ( X 4). 


The sea snakes (Uydro^yhiince) are all reputed highly venomous. 
Investigation by Eogersf shows that the venom of our com- 
monest species (Enhyd/rina valahadyn) is eight times more potent 
than that of the binocellate cobra ! There are many published 
records of fatalities owing to bites from sea snakes, but the name 
of the offender is rarely, if ever, given, so that our knowledge of 
the venoms of this family of snakes is extremelj'" meagre, — in fact, 
we have no certain knowledge of any one of them with the excep- 
tion quoted above. The recognition of many of the species is 
extremelj^ perplexing, and in consequence the confusion in 
terminologj’’ is great. Even our best books are very disappointing, 
and fail to make the recognition of many of them possible. 


° Only one harmless snake has a compressed tail, viz., Chersydriis grawdatus, an 
aquatic species found in rivers and seas. In this the snout and crown are covered 
with small scales only. 

t “ The Lancet, ” February Gth, 1904. 
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GROUP 2 ^THE KRAITS {BUKGAIWS) 

identification. — (1) Tail rovnd (2) ilethan tov of scales doicii 
llip bad dislincll; e»lfirr)eO (see fiy 7) (S) Onhi 4 tvfralalnal 

shields, the 4.1k larrie^t (s>’e T to IV, fig fi*) 



Pio 7 — Bnck of Cammoo Eralt (Battinnu ccrulens) ( X 2) 

Tal=VerUhnil« 

C>°Co«iaL* 



Fla S —Chin shields of Snii^ainis cicralens (X 10 


* "With teference to tlib latter point care mast be talceo no* to count the fiwt 
mnhaneMeldwhkhis calledthc mentnlOI)- Ajrain the tost elileld olon; the 
border of the lower lip which touches tho posterior eublinitaaN (P B ) is InTariahl; 
lobe considered the last in fnilabul. 



D 


E 

V.=Ventrals. An=Anal. Sc —Snbcaudals. 

Fig. 9. 

A. Bunsarus fasciatus 1 „ , i i u x- 

B. ; cffiruleus | —Subcauclals aU entire. 

C. „ flaidceps. — Snbcaudals entire at base, divided at tip of tail, 

D. Naia tripudians. — Snbcaudals all divided. 

E. Hemibungarns nigrescens. — Anal divided. 




THE POISONOUS SNAKES 01 INDIA 


11 


The first essential point in thp ulentitieation of a krait is to fiiul 
the enlarged \ertehr'il roi' of scales The enlargement is \ery 
olnious, and without this tho specimen cannot be a krait Unfor- 
fnnatelj , howeier for oiir purpose this distinction is not ah'olutely 
confined to tlie ]..nit8 since n few harmless snakes are similarly 
distinguished ti-, the genera Dijmdamorphuf Ptiidrop/iis and 
V'^ndretaph’i, somi species of dmlZ/ccj/Mihis, \e»elajht3 Iieraqo- 
iiohe«, and riachigtocfon ue$lerma>im, and it is due to thi« fact that 
other snpplementarr characters aie n«e*siri to formulate aiigid 
rule 

l/'ineni in/ g^nerte ehamdn-f — Othei iiiipoi taut characters to 
be observed in the scale arrangement of kraits but not nece sanly 
peculiar to them ate as follows — Tlie jm«al ehield tonclies the let 
and 2nd eupraUbials but neaei the 3nl loreal absent so tint only 
two scales inteneno between the eye and the nostril femi oral a 
single dneld touching tlie uth and 0th Biipralabinls Ni/pralchtols 
7, the 3rd and Ith touching the <vc PoMenor ^itlUvjuals touch 
the Ith infiaUhial shield (rareh 3rd aUo) The 4th xvjraUtlutl is 
the largest of thn senes and touches only 2 scales behind Tlie 
coilaJg arc the same number lo the whole length of the body etcept 
in some specimens of and tiallt /Iwai entire buUaudaU 

entire throughout or in some species only at the base, the remain- 
ing shields being divided The trw is black in all species eveept 
B fiisaalus, in which the pupillary edge is thinly margined 
golden, and the pupil which is round in form is only discernible 
during life m this one species 

The shields ou the heads of all kraite are so clo«ely smulai ui 
number and form that with the exception ofthe2ncl supralabial 
they are of no assistance in separating the specie'* The numherb 
of rows of scales over the back, howoer, vary from IS to 
19, and the \ertebral row varies in breadth in some of the species 
The colour, too, is i ery distinctive ui all the species, aud habitat is 
of great importance 

11 ofthel2known members of the genus occui within our Indian 
limits Two are common, ii-, Buwjaruf (MTukus and B fagctalns 
but the rest are local and uncommon, some being specially rare 
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KEY TO THE KEAITS. 

SCALES IN 13 PtOWS IN MIDBODY {see Fig. 7) . . . .Bunyariis flavkeps, 
SCALES IN lo KOIVS IN MIDBODY {see Fig. 7). 

A— SOME OR ALL THE SHIELDS BENEATH 

THE TAIL DIVIDED {see Fig. 9, C and D). „ lungaroides. 

B—ALL THE SHIELDS BENEATH THE 
TAIL ENTIRE {see Fig. 9, A and B). 

{a) Vertebrals narrow, longer than broad, not as 

broad as the last costal row. . . . „ lividus. 

{b) Vertebrals broader than long in midbody. 

(a’) 2nd supralabial as broad as 1st and 3rd .... „ cmruleus 

ip') 2nd supralabial narrower than 3rd and often 
than 1st. 

(a-) Subcaudals 23 to 40. 

(«’) Tail tapering. Banded black and 

white. Peculiar to Ceylon „ ceglonicus, 

{id) Tail blunt, finger-like. Banded 
black and yellow. 

Habitat. — Orissa, Assam, Burma to 


China „ fasciatus, 

{h-) Subcaudals 42 to 57. 

{ad) 11 to 14 white bands on body, magnima- 

2 to 3 on tail „ cidatiis. 

{id) 31 to 48 white bands on body, 11 

to 13 on tail „ multicinctus. 

✓ 

{(d) No bands. Uniform black above .. „ niger. 


SCALES IN 17 OK 19 BOWS IN MIDBODY {see 


Fig. 7). 

{A)— BODY COMPRESSED „ walli. 

{B) — BODY ROUND sindanus. 
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BUNGARUS FLAVICEPS-The Yellow-headed Krait. 

Identification . — It is the only one of the genus •with the scales 
arranged in 13 rows. 

8iix>pl6inentanj characters . — The vertebral scales are as broad as 
long, or even broader in the middle of the bodj^ The subcaudals 
are entire at the base, and divided towards the tip of the tail (see 
%. 9 C). 

Distribution . — This rare snake belongs to the Malaj^n fauna 
but extends through the i\Ialay Peninsula as far north as Tenas- 
seriin. where it encroaches upon our Burmese Province. 

Poison . — Nothing seems to be known about the effects of its 
poison. 

Dimensions . — Grows to 6 feet and over. 

Colour . — I quote from Boulenger'”: — “ Black above, with or with- 
out a yelloAv vertebral line, two outer rows of scales black and 
j^ellow; head red or yellow; tail and sometimes posterior part of 
bodj' orange red.’" 

BUNGARUS BUNGAROIDES— The North-Eastern Hill Krait. 

Identification . — It is the only krait with scales in 15 rows that 
has anj’- shields beneath the tail divided. In all the others these 
shields are entire throughout (see fig. 9). 

Supplementary characters . — The vertebral scales are as broad as 
long or rather broader in the posterior part of the body. 

Distribution . — This is a very rare species, and a very local one. 
Hitherto it has only been recorded from the Himalayas in the 
vicinity of Darjeeling, the Khasi Hills in Assam and N. Cachar. 

Poison . — Nothing known. 

Dimensions . — Grows to 3 feet. 

Colour . — Black with white linear crossbars, the most anterior of 
Avhich are chevron-shaped. 


' Cat. Snakes. Brit. Mns.,Vol. Ill p. ail. 




Tiir. roisosois snaki«5 of jsm\ 
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BUNGARUS LIVIDUS.-The Lesser Black Kralt 

IJt(tUi1cal>oii — Its unitoim black coloui taUen with the slight 
fiihrci'meut of tilt* ^e^tcbl‘ll row m wliitli the •'cilts iro longer 
than broad at mulhodj tmko its idenlitj ta"*} Hoth ^etltral3 and 
tnbcandals are fewer tlian in «i / p» 

Dislnliuliou — A nrt suaKe Of 1 epermiejis in tlie British 
Museum, d me from At-iani and 1 fiom India the precise loealit} 
of whtdi IS not noted I ha\e lately had 5 «peeimeiw Ironi the 
./aljirngurt District and two from Tindhnm, E Ifinnhjas (-800 
f«.et) Another mentioned b\ Si later from Saidjnir is probablj 
of this «pecu3, bull fadeil to iiml tin specimen in the Indian 
Mii'emij 

loMn — ill V I Llojd subiinlUd tui iin identification a 
1‘pecimin of this fiialte 3 bit d iiahes m lengtli tint bit a cooh 
woiinii below the miKJe oiio night on his t-fib in Issam She 
siucimibed after the hp e ol Mime hom‘< 

Ihn r/isiMin — Pomew lint nm ertmn ow ing to it« i ontiision luther- 
to witli W III /er ill*. Inrgi^t o< 12 1 havi t*en is J ftit and o 
imlu'* 

Cotnrr — Umforni black altoM wliib below with inon or less 
«lark mottling at tlie |jv» ol the lentraU miil «ubcaudals 

BUNGARUS FASCIATUS.-Tb0 Banded Kralt. 

'llie “ Uaj bmnp 'and* Sankm ofBengd Fa^j lor “ says it is 
I lUed "KocUaKnit in the i'ortli-Wir't 1 presume he meaiia 
A -M Bengal, for it does not exi-'t m V -W India According 
t(i llu^aeU it H called “ Bnngarutn pamali’ on tho Coromandel 
Foast In Burmah it is known a» ' Guandawia,’ “Isgan-wa," 
‘ Xgan-than-kwiM-'ij'ut, ’ ‘ Kat-mj no,” and **ilj »e-iniii ’ 

hlfiniijteation — The alternate bands of jellow and black are 
►nfiiciently distinctly e The one snake yrlnch bears some superfi- 
cial resemblance to it is i rjeoJon ^u*cialHt, a hamde-s snake know n 
fiom the Assam and Ilurme«e Ililla This latter is much smaller, 
tho hands more nnmerous and their outlines verj iiTegular unlike 
the banded krait lloreover, the ecalc characters mentioned as 
j>ecnliar to the kraits are all alisent in the Lycodon 


Thsnatophiilia p 11 
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Fig. 10. — Bungarus fasciatus Cx 3). 


Supplementary characters . — The vertebral row is more enlarged 
than in any others of the genns, the scales being considerably 
broader than long. The back is ridged along the spine, and the 
tad is blunt, and finger-like (see fig. 9 A). 

Distrihdion . — Prom Southern China and the Malayan Subregion, 
it extends through Tenasserim to the Basins of the Irrawaddj’' and 
the Brahmaputra, South of the Himalayas. It is only known from 
Peninsula India in the North-East as far South as the Basin of 




IIJI '»0! INJ>I\ 
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ll 0 M^lni ill Ui\cr* North ot ih {»nif 5 e>- tlii» riK t \\»'t<.rn 
liinil I ! noi 11 ftirvh (N -AV 11 hirj 

p ,,r — ( iMrt II, } V* ** * ) 

/>i„ , ?i ^ f *. { 1-1 ■» \« n iiiiti ml 1 n^th I lit M n r O \ 

‘'(luih 111 .'* n riNlfiu n \i n 1«“* t ! f 11 »m1‘ N H lotni \ 

NM p . JSiJ 

< I — \lf»nnt h -mrl romphtih I itnl <I Mt k mi « 

BUhGARUS MAGNIMllCULftTUS.-The Burmese Krnit. 

/' I — It ha hrunih r Inn 1* ll an i i li - 

k-Tlt 

> roi 1 (• I j 1 / * w tl li «\ hi< h >1 h i lx n « *1 u 1 i d 1 \ 

jt- (.nloiir iikI li ihi'a 

1 rum f ri I • it i» I- > wii lr« ni th* hrj^i r i» i »'>• r f » ? l u- 

th • II irti ^v Jeol ►m*ralal nl • h in o 11 i' it I 

I n 111 I il »- kt) WII 1*\ th lai„( r i» i !•« i I i it i 

c ikm mid tiinn r> tn>.t<d iuhitai 

Ihflfitthi \{ jn oit kiMiui fo m t v»r\ t s(ii*i i i \ 
v.tthiii th* W-'iijiftlm Irmwvlh t It m ih *>th k- i \ I'lai 

1 1 Ilnrnn 

l\ itj , — Nrilhln„' kii iwo 

1/ til I ftft .Jmh*-* 


n ir" f* * 1 1* »l«' III <n in ll (■ BritUli Mf •• «sn I I7 « 1 1 rl 1 

It i3 Ul«-11rtl from thr Ananialljy*. Tt U •> t* »wn't «• t tbi’ *1 I o' 

« 1 a Ir I a unto !r tht ■tiot' 

juonirstv of IWl fr»« rrio'rl I* •l**t<n-‘l ty t' r fcl w»i f~i • Mr 
T»t rS t ■» lr«« than 7 r*h» r Miriliri fr ta •*< tt»t rrn In lU o tki »i < lrr«i-ofr m 
tM*arra TVrroarr TVrffciit •lat juelel • T tul’Ot x »•> 7" <- • 

/ itl. ij'iri ft tokikfif S o.ioriXti arj r i r >■ 

\Uof tl •■VI •nakM orr t,i> wn n hrrwirr fnnn in i.’i io' * f v it 
««vnir« Nov It i*«'rrlaln tha' Irttl idp tv<rl*r»l»raVr« fr'tn tl rnasii-ST 
lira l*Tanv 1) rrr arr ■}•>!«>»? • In U «> Itn J«fc nt I Ir t *n M '••''i * | '~r •- I » 
' Inj fft m tS -vi ili *>» r rr« rrarnf »f «• S rt—ir-* ^ •. <t> a 1/ 

I 1 j •.u] \ II Inrn thr*^ fat^« I* » mt* •] t^r Itia »!»« n <T» tf 

I! rr-a ar I Tnia« rpm Inrlolf*^ oco l»f / f ft *J t a 1 f- t'-l co 

mill hi* Js/i: hrrn In lUn r«l| rv 

In I n'> ( of th »/• i aUrr«'~t< Ik ol»rf"r • Ca a’ *1^ iV'*l“ 1* I* 

*1 t ''i.Utrr « ll»‘ t.f In It o In 111 Malania J t '“-it A* a' 1? f 

l-T.al \ 1 I \ 1*51 

tM n»-a. 31- lijia. (Walt a>!lia*t* lii-t Na H •' J-'il.N .Xt! | 
»ll)arlM kn>|«.Vrr Juit »i aSoK* l-iira-Vr’IX }■• 51^1 
’It »»“ i-^t *!»*>» l> tHtirran* Jtf} ■'• ) 
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Pig. 10. — ^Bungrarus fasciatus CX 3). 


iStqjplementanj characters . — The vertebral row is more enlarged 
than in any others of the genus, the scales being considerably 
broader than long. The back is ridged along the spine, and the 
tail is blunt, and finger-like (see fig. 9 A). 

Distribution . — From Southern China and the Malayan Subregion, 
it extends through Tenasseriin to the Basins of the Irrawaddy and 
the Brahmaputra, South of the Himalayas. It is onlj^ known from 
Peninsula India in the North-East as far South as the Basin of 





nil 101 feOV)L«i‘!N\MSOt !\m\ 
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till 'Mall imrli I*ner“ North of the (•'itiges* tli-» niO't ^^eter^ 
limit 1 1 of 1-5 Il^ttiah (N -W Ihlnr) 
j* ,if I — ( s , I’nrt IT jrtgi *• * ) 

jhi} ^ lii'i — Mv K»*t I' n \tr\ ninwvnl Uiigth Imt ilijti (I \ 
f'liuth li-v muid'^l one FOMii lot l«ii 4 (IJomli N If Tom’ \ ! 

.\M pje JSI) 

t h — Aftuint I\ a>«l ronii-hleh h'ltidol k nti i \ ti w 

BUHGARUS MAGNIMACUUTUS.-The Burmese KraiL 

V ilu ‘‘fh n — It li'L hrond.'T 'iiul hner haii !• tli m iii\ i.tli r 
krut 

T roui '• Ni'h / (* \Mtli It ha* lH^>n rjnfit I il It 1*111 wn !\ 

ilMolour ami Inhitat 

>rOH} I it i^ki >nn from tin Jir{j<r rinmlni >1 \ jtiil* 

(J16-22''), tlie inimn 2n«I *in»rahlnil idotn an I li il itaf 

from I m/heoi'liM It !•* known In tin hr^t r iintiil ei t lutiil 
< )lour mill tnon restn* t< d li ilnfnt 

fhtlril iilioi — \t prtMiit kii «n troiii a iei\ i**iim I lua 
Mitiini th ha 111 of til' Irrawndilj t It is the nh krui ) iilnr 
to I’nrma 

V<Hfm — Xollimg k» m n 

Dm^ 'iiOii* — (tnnid to I fttt nKhe* 


* Tli^re IS ' ne fpccimi n in tbe British Mot oDi pro*s.nl««l by (.olonil llsHonn. 
aid l3l«ire<i from the Anotnsilays. This tsttie sol n-cord of tbu snski lu r<nm 
mla Je'Ju outride thr limits rpocifiei] alxne 

Thr accuracy of Bc<]dotso» record i* rtuittered by the foDouii. IIi 

rscorda no less ibim 7 oihir «i*ccie» from Soothem India not know n otht rw-| e from 
Unarm Tbi-'C are lurfoi jwiroffctw* T »al>imin/tj T li ininin 

1 jc^lmjnrn Aij lOlrai/'ic’idhfM S ccMmcatux and iJtn^ielap! laea loh mtis 
All of these raafcfs are kBOOTi othermst fr«oiarea.« luuhich litnpinr fusetrl » 
ooiTirs '•otr itUcertam tbat Bcddome receite<! makes from Burma an ! T>-nas*e 
rira lieciin.se there are eiwimcns in the Lnti h and Indian Musenms presented * y 
bim from thos« areas viz^ Stn.of<»cruenfafRs 6 nokicruz & ryctiiriuand 
w* IT Kjrjd «i/tcxny motu-i Ftouithe*e facti It oould appmr that ei^-cimena from 
Lnrma and Tenas^enm inetudlnir one of ijin^rtir/ascsatiishadbeea mixed up 
iritb his Anthem Indian collections. 

In proof of these Btatcmente tideBonlenirers Catalog, lie of ^tiabce is 3 to 
ail 'platers list of Snakes in the Indian Museum Journal Asntio ^ocie'yof 
Bcn.ml ToLLX I<»01 

tMonyua Sfcaktlla. (Wall snlEians Bomb }<aU Iftst- JonrU Vol \n p 
rll) and Mciktila (Sclater Jotirl Asiatic SK.|BenzaI Vol LX 1 .15) llmawbl 
Hyin.'ynn, and Sherelsj DutnetTEvnas — JneiuloUi } 
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Colour . — Black with 11 to 14 light bauds on the body and 2 or 
3 on the tail. These bands are white streaked with black lines in. 
the length of the snake. Belly quite white. 

BUNGARUS MULTICINGTUS— The Many Banded Krait. 

Identification . — This species has more bands than any other krait. 

From ccendeiis it is distinguished by the narrow 2nd supralabial, 
its colour, and habitat, from candvhis bj' colour, and habitat, and 
from niagnimaculaius bj^ the fewer ventrals, colour, and habitat. 

Distribution . — Bare in Burmah. Evans and I obtained one fi’om 
Insein, another dubiously from Bangoon, and there is a specimen 
in the British Museum from Toungoo. Two specimens in tlie 
Indian Museum are labelled Puiaieah. Occurs also in the 
Andamans, Southern China, Hainan, and Formosa. 

Poison . — nothing known. 

Diiiieasions.-r-S feet 8 inches is the largest measurement I kno^\’. 

Colour . — Black with from 31 to 48 pure white bands on the 
bod3’, 11 to 18 on the tail. Belly white. 

BUNGARUS NIGER.— The Greater Black Krait. . 

Identification . — Quite black or blue-black above, with the verte- 
brals broader than long in the middle of the bodj'. The ventrals 
and subcaudals are more numerous than in lividm. 

Distribution . — I obtained seven specimens in Dibi’ugarh and one 
from Sadiya, Assam, and have latelj- received four from the Eastern 
Himalayas, Tindharia 2,800 feet, and Pashok 2,000 to 4,500 feet, 
Sibsagar and Caro Hills (Sclater.)’'' 

Poison . — Nothing known. 

Dimensions. — Mj^ largest specimen was 4 feet and half an incli. 

* Sclater (in the Jonrl.. Asiat. Soc., Ben'ral. Vol. LX., p. Stli) mention.*’ 3 specimen.s 
under the title Bnnpari/s liviclus. He notes that two of the.se have the vertebraii 
broader than lonjr. These, I have examined. Those from Sibsagar and the Garo 
Hills are B. niQcr. The third specimen from Saidpore (Dinapnr District) is pro- 
bably the true lirirfiis, but I failed to find it. 
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('olo( — Umtorm btnelw iibo\e «Inte with more or les^ 

tlnrk mottling at the base of the posterior centrals and subcandals 

BUNGARUS CEYL0NICUS.-7he Ceylon Krait or Karaivala. 

/(/r/i/i/icfthon — 'live bamla are oompleti It is the common 
Krait of Cejlon 

lejiKiifarv f/t«fMeler^ — Tlie aertebral row is unusually large, 
the bri adtli of the scales consideiabh exceeds the length and in 
this it almost compares with If f aanh « 

Ih^lnhiUon — Peenhat to Ceilon 

1 ot*on — Iho onlv ca'ies of bites from this snake know n to me are 
reportid bj "Mr K h Green (Spol /ejlan iVpiil I'll)? p lud) 
and Dr \Vjllej (Spol /i^lan April 190G p 22b) In the firmer 
tecurd a cool^ was bitten mthe left foot at 1 a m Ato-oUn m he 
was sleepj and drowsiness increased till 10 a m 'When do ed 
■with w1ij«kj shorth afterwardsswallowiiig was diflicnltand \oimt- 
lug ensued He walked about till his legs refused to mine At 
2 p m he wa*^ firen«h and insensible and lie died at 4 p lu 

In Dr ille\ scasoaMala} woman bitten in ( olomho succnnib- 
ed within 12 iionrs 

fhnr* • oiii — Grows to o feet and oiei 

Colcir — Cl hsteiiing black with n-lute cro«5 bar Uelh white 
bandfal blacki li \o»mg, with hea«l white spotted black 

BUNGARUS C/ERULEirS— Tho Common Krait. 

(S\ noiiyni — D «rc«nJK») 

'J iip ‘ Karait and Dhonmm clutti oi " cliitti of Btngal 
“ Valla pamboo ” of Jlalabai * Katto \ titan ’ and “ Auali of 
lladra<» The *' Goili nageia” of "MjEore according to Pice and 
the * Cipili paiagoodoo and “Paktapoola of the Coromandel 
Coa«t (Ilu sell) Kown\a oi Chitlowri^a aie nanus giien 
ni the Punjab (Alajor O A Smith) nud Kandoi in Bengal 
about Kaliia po ^li "Mnu telL-* me 

* funtl er and other Autha» h*Te TTroi ..ly need tliin as the 'iin'ibale^e nan e 
tor 1 yjrt n/t ier,ason Willey andothenhnvf J owerer shownth* 

nii«lalie 
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Identification . — The linear white arches, taken with lu scale I’ows 
and the undivided subcaudals (see fig. B) suflice to declare its 
identity. One important featni’e for those to note who in spite of 
all precautions persist in hying to identify their siiecimens lay 
colour and markings instead of b}’ conformation and relationship 
of shields, is the fact that in all the snakes which resemble this 
.species in colour^ viz., lAjcodon aitUciis (certain varieties) and Jj. 
striatus, together with Dri/ocalamus nijmfilw., B. (irncilis and D. 
davisoni, the white cross bars are most evident in the anterior part 
of the bodj’’, and gradually fade posteriorly till they are often lost. 
It is characteristic of this krait, however, that the white bars are 
most distinct posteriorly, and often fade awaj’’ anteriorly — ixi fact, 
the anterior one-third or one-half of the body is frequexitly without 
marks in adults. 

Snpphmentarij characters . — In the vertebral row the scales are 
about as broad as long in the middle of the body {see fig. 7). The 
2nd supralabial is peculiar in being as broad as tlie 3rd. 

Distribution . — Throughout the Indus Valley, the Ganges Valley. 
Peninsula India, and Cejdon. Though essentially a snake of the 
plains I have obtained it in Almora at an altitude of d.IOO feet, 
and have other records exceeding 5.000 feet. It is A'ery rare in 
Oeylon.’’'^ It is the onty Krait found in Peninsula India South of 
the Ganges Basin. 

Doison. — {See Part II, ji. 89). 


■* There are o .specimens of this snake in the Britisli Jluseum. prc.-enlcd hy 
Cantor from the Malay Peninsula. I think there are "ood g’rounds to discredit the 
accuracy of this record. It is noteworthy that six other Indian Snake.- .are recorded 
from the Malay Peninsula on the sole authority of Cantor, viz., Tnphlopi hothi ior- 
lajnclms, PohjoclontopMs sagittarms, Xcnochrophis ccrasogaUer, Zamcnxs fascioiattis, 
llelicops schistosiis and. Hxjpsirliina sicboldi. All of these snake? are kiioo n from 
Bengal but not as far East as Burma. Now it is certain that Cantor reccired 
snakes from Bengral because specimens of the followinpr species are friven in his name 
from Bensjal to the British Museum, viz., Poh/odontophis sogiftnrius. Xciwchfopliia 
ccrasogastcr, Lycodmi jai-a, and HypsirUina cnhydris. Under these circum.st.ances 
one cannot escape the conviction that the snakes above enumerated tojrether with 
-■) Btingarus ccprulcus were received by him from Benpral and inadvertently mixed 
with his Malayan collection. Further Boulen<rer has cast doubt- on the locality 
of a specimen of Dryophis mycterizans presented to the British Mu-eum by 
the same collector labelled from Assam. In support of these statement.-, vide 
Bonlenger's Cataloprue of Snakes in the British Mu-eum. ISd.I to I89(i. 
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Colour. — Glistening black with linear, white arches thrown in 
pairs across the back, sometimes more or less absent in front. 
Belly white. 

BUNGARUS SINDANUS— The Sind Krait.-^ 

Called “ Pee-un ” by the natives of Upper Sind. 

Identification . — The scales over the back are in 1 7 (I’arely 1 9) 
rows in midbody, the first three supralabials are snb-equally broad, 
and the body is round in section. 

Sufplermentary characters. — The vertebrals are as broad, or broader 
than long in midbodj'. The subcaudals are entire. (Except in the 
type specimen where a few of the last are divided.) 

Distributio7i. — Bajputana, Sind, Baluchistan, Punjab. 

Poison. — Uothing known. 

Dimensions . — Grows to 6 feet. 

Colour. — Black with white ci’oss bars most evident postei’iorly and 
usuallj'^ paired. 

It is extremely like the common krait, (cEeimleus) in its 
markings. 

BUNGARUS WALLi-Wall’s Kraitt 

Identificatio7i. — Scales in 17 or 19 rows, the vei’tebral scales as 
broad or broader than long, and a distinctly compressed body. 


In a note to be published shoi-tlj in the Bombay Natural Histoi-y Journal. I 
have given good reasons, I think, to doubt vrhether sindanus is entitled to rank as 
a species apart from cantdctis. 1 think specimens of kraits from Indore with 
17 scale rows will prove to be carulcus, since I see no tendency toward compression 
of the body as far as I can judge from the spirit specimens submitted to me. 

t Though I am aware that Dr. Annandale (Proc. As. Soc. Bengal New Scries, 
Vol. VII, No. 7, 1911.) thinks that this Form is not different from sindanus 
(Boulenger), I adhere to my original opinion. The marked compression of tlie body 
in walli proclaims it a very distinct snake from sindanus. I have not examined 
sindanus in life and the compression of a snake’s body is often a very difficult 
matter to ascertain after distortion in spirit, but Major Ward giving me details of 
.■) specimens that I consider sindamis from Fort Sandeman remarks tlie body is 
not compressed.” 

In snakes such as Zamcnis mucosus, and Jcorros, etc., which have a markedly 
compressed body one never sees an individual exception in this feature, any more 
than one finds, exceptions in the conformation of a snake's body which like 
Buneiarus earuleus is round. 
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Snfj'l iiifulioii cJmractnt ^The ~inl enpinlnbial decMMedh nar- 

w\M llnii thf 1 st and 3 «t, \entiala 102 to 207 . 

DifUi/ "lion. — T!i»* (>ang ¥3 1 »x«in (.Java, Midnaport?, 

I'nnii’ah). 

Jhi i- — The iwoid I know is i feet 1 1 ^ nicJ» s 

Tohip r. — Mprturial-l>l*wk with e«’|uuli-.tftnt white liais fuiined of 
itiimilish Tlif'O a>t not anangrtl in pure as in ft/ < eh »< and 

fniihu)u>. 'J'lie t.ajl i» mnn* m le-s williiM witli plninb(un>. hene'itli, 
i^lh'tow.irds the tip »m)ikpe/»/v'/ei'M. and si/uhiav^ 

(JKOUJ' d.— CORIiAS AXD COTUL .SNAKFS • 

Identification. — (1) Tad (2) Thf ini fiii'ntbiln'd »lii lil 

lOKthf’s (hr UttP'll, thid (hr . 7- (^^fe flij 12) t 



Tliis *ecoijd featiue alone sejm-atea tho inemWis ol thi- gionp 
from «/!/ Cither bnahes (#ei» lootnote, p^o C). The gioup comprises 
I getieia, lOTif cneiV/fes 0 species 


• Tlie njioi!. enrol finite M*pplle^ toaSonUi SneTuan jioi'Wioa* /ipccic". J lop 
e I nlftnia I u-e iht title here for thcee •miket whicla Rre nUie<t to the al>o\ e ami 
to TChtch I tliiak tho torm fingolarlj aptiroprutte, >tnce rnoH ol thomhare Ullios 
m'Drui-O with a mo^t heawtifnl colouring tveimWlnjt piah coral Tliu- howctec, 
tiicappcnrs aftor a<Uy or tans immcr'ion insplrtt. 

Tl am only anare of oae hartnIeM enake in which UiQ Inl snpralahial touciics 
the ca'dl rhielil, tu , uitt olvr, and in this cci'«e (t laih to loach (ho 

oe (h.i! rj. 13) 
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Key to the identification of the Species, 

ANAL ENTILE. {See An. Fig. 9.) 

TEMPORAL TOUCHES 5th AKD Gth SU- 
PRALAEIALS OXLY. {see T., Fig. 15 E.) 

Internasal not touching prreocular. {See 
Int. and Pra., Fig. 15 R.) 

Belly ■unifonn red 

Belly barred with blach 

Internasal touching prteocular. (<See Int. 

and Pra., Fig. 162?.) 

TEMPORAL TOUCHES 5th, Gth, AXD 7th, 

SUPRALABIALS. {See T., Fig. 18-4.; 

Subcaudals at base of tail entire. {See Sc., 

Fig. 9C.) 

Subcaudals divided throughout. {See Sc., 

Fig. 9Z>.) 

ANAL DIVIDED. {See An. Fig. 9.) 

TEMPORAL TOUCHES othAXHGth SUPRA- 
LABIALS. {See T., Fig. 20 B.) 

Supralabials 6. (&e Fig. 21 2?.) Callophis trimaculalit’'. 

Supralabials 7. {See Fig. 20 i?.) Callophis macclelland!. 

TEMPORjLL touches 5th, 8th, AXB 7th 
SUPRALABIALS. {See T., Fig. 22B.) 

TaU with 2 black bands 
Tail with no band 


•Doliophis biviryntus. 
Boliophis intestinalis, 

Xaitt tripndi'ms. 

1 

Kaia bungarif', 
Callojihis bibroni. 


Callophis maculiceps. 
Hem ibnngaru s n iyre see n 
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OOKOPKIS BIVIRGATUS-The White-striped Coral Snake, 





Fif t — I)i>ljnln-bi\lr,#W» {X I) 

I hi h/t iliitH — Till'! nntl lh«> m xt fl^ree m hiring onl\ h 

pnpr'ilihnl', niiil fhp null j-hichl entire, ^iliich clnracfers seiif to 
di'-tingiii'Ii them from nil the nit of flio group 'Ihe belli iii this 
sinko j« iiiiifonn ml in colour 

(Si j / f i‘’uf in/ e/i tmrhn — tench the iiiternasnl, po'- 
tenoi ink'll, praotnlir, sniHTocnin ami frontal 'Jeminuit — One, 
whicli truiiua the 5th iml Ctli suprilabials )>ui>ralft!wh G jUi- 
l^finr i ifluijitiili touch the I^t, tin! nml the Itli onlj of the m- 
fnlnhnli I'ofhrtoi ^ilhnttiU touch the Uh infrihhnl onij 
lijriilihiil :! — Tilt Ith Is the Ingest of the sene'-, ami touches 2 
8cal«’ij hohincl t'>col t no 13 m the nliole I>od\ entire 

''ttf 111 I lU (li\ iiled tlirongliont 
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JJislrihitiou. — This Malayan fonn extends into oiu’ Burmese 
territory, where, however, it is rare. 

Poison. — Nothing is known about it. The poison glands in this 
and the next are peculiar ; unlike all our other poisonous snakes, 
instead of being confined to the temple they extend back into the 
abdominal cavity as far as the lieart. 

Pimensions. — Grows to 5 feet. 

Golov r . — Blackish above with two or four white lines doun tlie 
back. Head and tail red. Belly red. 

DOLIOPHIS iNTESTINALIS-The Belted Coral Snake. 

Ideniification. — Like the last it has only 6 supralabial shields, 
and the anal is entire, but the belly is barred with black. 

Supplementari/ characters. — Prafronials touch the interna&al. 
posterior nasal, piasocular, supraocular and frontal. Temitoral . — 
One, which touches the oth and Gth supralabials. Svia-olalnols 6. 
Anterior suhlinguals touch the 1st, 3rd and 4th infralabials. Pos- 
terior stiblinguals touch-the 4th infralabial. Infralnhuds. — The 4th 
is the largest of the series, and touches 2 scales behind. Scales 
are 13 in whole length of body. Anad entire. Suhcnuclals divided 
throughout. 

Distribution. — This like the last belongs to the Malayan fauna, 
but is said to extend into Burmah. 

Poison. — Nothing known as far as I am aware, though it appears 
to be fairly common in parts of the JIalayan region. 

Dimensions. — Grows to 2 feet. 

Golov r . — Boulenger'' says: “Brown or blacldsh above, with 
darker or lighter longitudinal streaks : tail pink or red beneath ; 
bell}^ with black crossbars.” 

NAIA TRIPUDIANS.-The Cobra. 

Vernacvlar namies. — According to Faj'rer the spectacled or bino- 
cellate cobra is called “ gokurrah ” about Calcutta and the inonocel- 
late variet}^, which exhibits a single spot on the hood subject to 
much variation in size and shape, the “keautiah." Both names appear 


Cat. Saatcj, British Museum. Tol. III. ]). 102. 
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to recede further qinlification ‘itconlmg to tarntions u\ coloui 
I liAM' ric\er lioird these immea m other jnrts ot India and it la 
jirobahhi tint thej aro periiliir to IJeiigal T}iP fonnej 13 t)i( 
common \anctj in the Indnn Pinm'nln, 111 i%hiLlirigion tlit iaftti 
In dtculedlj niro acconling to m\ e^ipinciice, hut the torn er-e hohli 
good jn Jhirmali and fnither T'L.t In Ihngfll the di«tJihntion ot 
the tiro forms tt*ems to oierlip, mtl both oiceommoit In Iletigd 
Ihiioheard Jiigtanip nnd Knia samp ' ns frequentli inn* 
IS m other jnrta of India In Mailtos it is called hv the lamils 
‘‘ Nnlla Pani 1 >oo, and on tin Malah-n Poa*! is hnon n San- 
poon ’ and " Mootxjol an In MnIsOi* it is the Nagarn harco ’ 
and acconlmg to llns ell Isagoo on th«* Poiojnanclel f oa t U 
IS the ” howK of the Rininc^t 

/del lyieifioH —I ha\e no d< ubt that to mn«t jeoplt Imiig in 
India tin reiogmtion of ft eohia scinis a \eis simple tlniii and 
this is true ns a rule If the snahe is seen ahre at iloe tjufirters 
Kith tlio hood expanded its nhntificatn n iviJJ JmnJU aihint of a 
donht fetill It inH«t h< rcnieinhered tint the lla^mdl^ad expands 
itb hood to ftu alnio t equal degree, and that ceitain liarmle*'. 
finfthe«, e'pecialU the Kiellatlvs (Iro/uhnoh and tli n alliis) 

1 rert tlienntln'* and fiaffen the noch though to ft lp'‘^er degiae 
1 he spoctftcle mark on the hood ol tlu lunoieUate lohra ami the 
<)\ al spot surrounded h\ an ellip e on the hood of tlie tuoiu t( date 
or IJnrnipse annefj, are hith of them quite dj tun tn» of tins 
-j ccie«, and if coii'tnnt would make <hngno‘‘i 3 iin aiiabii east 
Nlana cobras, how eier, ha\c tho’^e inatkssonudified or (h cured 
that mo t people unfamiliar with this subject would fad to I'ecog- 
ni'-e them if ichance is placid on the'< oloiic 

Afrei death the hood is obliterated, and if the crcatuie 1 ‘'till 
cannot be rtadilj demon traled, and I hate frequenth undei 
tlie e conditions known pi'oplt. express surprise when told that a 
-iwcimen is a cobra, shake their heacU, and think thej know 1 etter 
Again, I ha\e seen tlio looce skin nbont the neck ot a harnile«s 
snake pulled out, and a hood clniraed when none existed so that 
one must ndmit that iij a few casee, at least, the cobra is not re- 
cxjgni ed, and eometimca a haimless enale m miftoken fot it 
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Nicholson'^ footnote on page 159 of his work on Indian snaices is a 
striking corrohoration of my own experience. He saj'S : “ I have 
“ seen an Englishman, considered i-ather an authority on snalies, 
declared that a rnvcosus (now Zamenis omicosus) just brought 

“ to me was a cobra ; he even pointed out the poison-fangs.’’ So 
] mg as people continue to be guided by these faulty characters in 
diagnosis, mistakes are sure to occur, 

Hou' there are one or two very distinctive peculiarities about 
the scales of a cobra which if looked for should place its identity 
bes'ond question. These are as follows:— 

The prroocular shield touches the iuteniuscil^ (^Sce Pra. andint., fio-. 
16 B). In only two other snakes is this relationship to be found, 
fix., in Xulophis perrotcti, a small harmless snake peculiar to the 
hills of Southern India, and the rare Jhiihlycephalns ononticolo. In 
both the third supralabial shield does not touch the nasal. 

Between the Ath rnid 5th infralahial shield a smcdl wedge-shaped 
scale occurs, the “ cuneate ’’ (see fig. 16 B). vSometimes 'a second 
or even a third similar scale borders the lower lip. This scale may 
easily be overlooked, lying partlj' or wholly concealed, as it may do, 
by the overlapping of the upper lip, so that the mouth should be 
opened when looking for it. It occurs in no other land snake. I 
have never even observed it in the hamadryad, but it is seen in a 
few species of sea-snakes. A head is rarely so broken that one or 
other of these points cannot be made out on one side. If, how- 
ever, the head is mutilated beyond recognition there is one feature 
about the scales over the back of a cobra which is peculiar to itself. 
It is the concavit)' in the arms of the bracket-shaped pattei’n 
which these form, and which I have shown by thickened lines in 
fig. 17. Beside this, I have placed another drawing to illustrate 
what is seen in other snakes, the pattern forming a chevi’on. This 


^ This is a very easy point to determine if it is remembered that the shield- 
immediately behind the rostral (in land colubrine-) are c.alled interans.ils, and the 
shields tonchinjr the front of eye the pncocnlars. In the instances ivhero the pne- 
f rental -hield touches the eye as in Fi}r. 19, it is obvious that this shield from it- 
sire and position has a prior claim to be considered a praifrontal. and in such a ca«e 
the prmocular is said to be absent. 
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E pcilnps ratlicc i mco pomt ulmh mij iwpim a pi \ctiaeil ej e t>) 


A 



c 


Fir I' — \4i» tnfiB Jims <nit osc) 

•Iftormine poailnt-h, lint to an ob>ei\aiit pmjuirer tlieie liould be 
bfflc difiicnliy and widt propc* ctie the cliataefcr IS a \en mIii- 
ab!e one 

'' Pl(eneu(afj eh ii tder« — PntjroiiMf touch the intern isal, pi k- 
ocnlar, «iipraocular, anil fioutal lenjmruU 2, the louei touching 
the oth and Cth snprahhiaK fyaprrtluhrls 7 jHlenorsiilli / firrU 
loueh 1 infialnbiah I'oiUnor fiia/* touch the dth and 5tli 
mfralabnls ?i^r«drt7 1 lU — Flie 4th and 5th are the largest of the 
»eiies, and about sube^jnal — 2 heids length btJiind tire 
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head 19-27; niidbod}' 19 to 27; 2 heads length in front of the 



B 

Fig. 17 — A, Scale-! on back of Lycodon aulicus. 

B. Naia tripndians. 


vent 15 usnally (rarely 13 or 17). Anal entire. Suhcaml ah divided. 
throughout. 

Distribution . — It occurs in one or other of its many colour 
varieties throughout the ivhole of our Indian possessions from 
Burmah in the east to Sind in the west and from the Himalayas to 
Ce3don and is alwaj's a fairly common snake. It is an inhabitant 
of the plains, but it has been recorded at altitudes up to 6,000 feet. 

Poison. — Undoubtedlj' fatal to man, but by no means every case 
of cobra bite necessarilj- proves fatal ; on the contrarj’ a per- 
centage hard to determine, but believed bj’ Lamb to be about 30 
per cent, of all cases, escapes with moderate or very severe symp- 
toms, the dose injected being less than the lethal. {See part II, 
page 76.) 

Dimensions . — Specimens over 6 feet in length are veiy un- 
common. The largest measurements known to me are both 6 feet 
7 inche=. One was reported in the Bombay hTatural Histoiy Jour- 
nal (Vol. XXI. p. 718). from Shamshimagar. and the other is in 
the possession of Sir Thomas Lipton. It was killed in Colombo, 
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'iikI Iff mm fct up m lu-4 nM^etKt nt 0--i(1ge t it i-> 

ini\’r sf t nj>, but it m ^t it»«l to been 7 fet t lontj m lif* 

('ole tr — \ erj \ari'ible It mav be nnj ebade, from buff or wheat 
roloiirto olmceniif, broi\n or tarr) black and eien foliage green 
(V bnm) These huea are nnitorm, oi more or less \ariegnteil 
'J )i<* liDDil nn} be wjtbmit marks, or adorned with a «pectar]e-like 
(Ip\ in , oi an o\al spot «miounde<I by an ellipse or \ arions moiUfica- 
tifm- of these. 

NMA BUNG&RUS—The Hamadryad or King Cobra. 

liU tlU‘i.o(>nu — A pan of large shields are m coi/hrcf mill a i 
tjiil/i* r, behind the parutaU fe»'t ()t , fig 18 ), and this alotie will 
erne to distJDgiiieh tln^ from e\er^ other snake “ Lien if the 
Inail 18 hadlj nuitiKted I think tins feature will he made out In 
i.a>e. boweaer, the point u duhioiib, the snake will be known bj 
tlio f Mbtence ot th.; following 2 characters whicli most cu*eM«r 
Tin rfhiel.U under tliebae ut the tad ate entire whibt those 
toward- the eatrerail} are diaided, and the i ertelinl row 1 5 a)i a 
H Mrnilar in sire and shape to the adjaiont row- 


A 




Fin i« —Nwa I ttn^anis (} nal eire) 

• In e»pr» ether HRsIcethe paricUNar^ eitecewlefl ly small scale" anj In 

the rare ciceptions •n'lieretceipitelsare preeeat tlKyrionot touch one another (fee 
O f-r 11) 
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Sajiplementarji characters.— Prcvfronials touch the internasal, poste- 
rior nasal, praaociilar, supraocular, and frontal. Temporats 2, the 
lower touching the 5th, Gth and 7th supralahials. Supralahiuh 7. 
Anterior sulilingnals touch 4 infralahials. Posterior stililw<p>rAs touch 
the 4th and oth infralahials. Infralahials. — The 5th is the largest 
of the series and touches 2 scales behind. Scales. — 2 heads lengths 
from head 17 (rarely 15) mid-bodj’- 15. 2 heads lengths in front of 
vent 15. Anal entire. 

Pistribntion . — It is found throughout our Indian domains (with 
the exception of Ceylon, and I believe Western Rajpootana. Sind, 
and the Punjab?) in suitable localities, that is, in jungles or their 
vicinity. It occurs in hillj' regions up to an altitude of 7,000 
feet at least and in the plains in their near vicinity. 

Poison. — {See Part II, p. 87.) 

Dimensions. — The largest record 1 am aware of is that reported 
by Phipson. '' The snake which was capWred in the Konkan 
measured 15 feet 5 inches. Another of exactl}’- similar length 
was reported in the “ Pioneer ” September 4th, 1S9C, from 
Travancore by Lieut. V. H. Branson, 28th Madras Infantiy. 

CoZozM'.— Young are jet black with white or yellow conspicuous 
cross bars or chevrons on the bod}'- and tail. The head is crossed 
by 4 similar bars, usually complete, sometimes interrupted. 

Adults vary a good deal. They may be yellow, olive-green, olive- 
brown, blackish-brown, or black, usuall}' with more or less distinct 
yellowish or whitish cross bars or chevrons on the bod}*, which are 
narrower than the intervals. Light specimens are often more oidess 
variegated with black in the hinder part of the body and tail. Often, 
too, the shields on the head and scales on the neck are bordered 
with black, but the crossbars seen in the young are ab.^ent . I'he 
belly may be nearly uniform, mottled, or bai’red, but the thi'oat is 
usually uniformly light-yellowish or cream coloured. 


'Bjmtay Nat. Jourl., Yol. II , p- 2Io. 
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CALLOPHIS BIBRONI-Bibrcn’s Coral Snake. 

IMiitficalion — It 
may be told fiom all 
others of this group 
by the fact that the 
profrontal shield 
touches the 3rd sup- 
nlabial (Prt and 3, 
fig 19 B) 

pie fyientartj 
characters — Pra;- 
frontaU touch the in- 
ternosal po s t e r i o i 
nasal, 3r<l eupralabnl, 
ejc, supraocuHr and 
frontal lem foral 
1 touching the 5th, 
Cth and 7th supralo- 
biaU (and sometimes 
the llh also) iwpra- 
labtuts 7 Inferior 
snfU»tjiiali touch the 
1st, the 8rd and the 
Ithmfnlabials Post- 
erior sullingvals touch 
the 1th infralabial 
Tnfralabiah — The 4th is the lorgest of the terie", and touches 3 
scales belund Scales are 13 mthe whole body /biofentire Sxtl>- 
eaiulals diMdcd throughout 

7}i«tn/yi<fion — A rare species recorded onlj from the \Vestem 
Ghats of India 

Poison — Nothing knoun 
Dimensions — Grows to 2 feet an<Io\er 

Colour — Coulenger says* " Cherry-red to dark purplish brown 
abo\e, red beneath, with black transverse bands which are some- 
times continuous across the bell} , anterior part of head black above " 
• Cat ‘‘nakes Drit Mna Vol HI p 8J 
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CALLOPHiS MACOLELLANDI— Maccleliand’s Coral Snake. 

Identification . — 

Erom others of the 
group it can he 
distingTiished by 
the following 3 
characters co-exist- 
ing : — The anal 
shield divided (as in 
fig. 9 E) ; suprala- 
bials 7; and a single 
temporal touching 
only the 5th and 
6 th supralabials. 

(See fig. 20 B.) 

Supple mentar ij 
characters. — Frce- 
frontals touch the 
internasal, posterior 
nasal, prseocular, 
supraocular, frontal. 

Temporal 1 touch- 
ing the 5th and Gth 
supralabials. St(- 
pralahiah 7. An- 
terior sublinguals 
touch 4 infralabials. 

Posterior sublinguals touch the 4th infralabial onlj'. Infralabials . — 
The 4th is the largest of the series, and touches 2 scales behind. 
Scales 18 in whole bodj*. Anal divided. Siibcaudals divided 
throughout. 

Distribution. — Ranges from the Himalayas as far west as Kasauli, 
Nepal and Sikkim through Assam, and Burmah to Southern China 
and Formosa. Common in the Khasi Hills about Shillong. 

Poison. — Nothing known. 

Dimensions. — My largest specimen, is 2 feet 74 inches. 

Colour. — There are four veiy distinct colour varieties. 





THL rOrSONOlS SNAKTS 01 INDIA 

f ina — Chtrrj red abo^e^\llll from 16to2G 

Til-ij k li'iiula on (he I o<l\ and 3 to 1 on the tatl 'ihese bands are 
narron tom] loteJr surround the heJI} and nro outlined more or 
le«s di'tinctl\ nithlndf or jellon Ihe is snlplmr jellon, 
and a large black iiTOgiilarlj -shaped blotch occiirti betnecii each 
band It 13 \ er\ common m the Khnsi HiHs about Shillong It 
lias leonitcorded (loin Knnnibj f cans and iii} self who obtained 
a eptcimen from tlielNgn ^oma. I hau had a specimen from 
Moj-ok, Ruin mines and a specimen from Pegu is in the British 
ilu enm It extend-* into Soutlain China and I onnosa 

Tertt_/ h vimir/dK'* — Ch«m-reil or brown with 21 to TL 
1 !acl bands mam of whuh are mcompUtc especiallj in nudbodj 
I \er the epiiK \llack tieal lunsdowiithe spine Otherwise 
flu \anet\ is lilt tlu last It is Inown fioni the rastern 
Hinulaja^ (tvepal and tht luimti of Dai jeeJing) 

Ini'*?/ C, ;c«» — This has no black 1 ands and no aertobral 
p-fript It is chenT-retl aboie with about uO small black vertebral 
pots ^ome of the e are rather broader than long Belli pale 
AtUoiv witlimeeHlarU-aha]e<l median black icntrnl Rpot« smaller 
than tho«e seen in tlu other two terms 1 retciied two specimens 
ot this new colour larieti from Mr C Coro who«e name I attach 
to it Both were obtiimd at Jeipoie ( \«*ani) at the foot of an 
outlier from the Nnga Uills and more recently one from 'Manipur 

Van^t ! D m/nicu/cj* — Known from a single specimen fiom 
Kasauh det-cnbtd hr mo It diflirs fiom « iinry tins m haimg no 
trace of blacl rings and in liaiin^ n broad black contmnous “tnpe 
along tlu middle of the bo<lj The oulj form known from the 
Western Himalijns 

In all four a arietiea the heail 19 blaCK antii a\erj well defned 
pjiamel white band across the bend 

CALIOPHIS TRIMACULATUS-Thc Slender Coral Snake. 

Jd^ntiJicaUan — Differs from others of this group in combimng 
the 2 follow uig character® The anal shield is divided C«ef! hg 
S E) and there are 0 supralabials 
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iSiipplemeiitarn charac- 
ters, — Prmfrontals toiTcli 
the internasal, posterior 
nasal, prasocular, supra- 
ocular, and frontal. Tem- 
Ijoral 1, touching the 
5th and Gbh supralabials. 
SupralaMals 6. Anterior 
sublingiiah touch 4 infra- 
labials. Posterior suhlin- 
guais touch the 4th infra- 
labial. Infralabials . — The 
4th is the largest of the 
series, and touches 2 scales 
behind. Scales in 13 
rows in whole body. 
Anal divided. Subcaudals 
divided throughout. 

Bisiribution . — An un- 
common snake recorded 
from Ceylon'", S. India, Deccan, Kanara, Bengal, and Burmah. 

Poison . — Nothing known. 

Pimensions . — Of very slender form. Grows to 13 inches. 

Colour . — Light yellowish-brown. Head and neck black. Tail 
with two black rings. Belly coral pink. 

CALLOPHIS MAOULIGEPS— The Small-spotted Coral Snake. 

Identification . — This and the next differ from others of this group 
in having the anal shield divided (as in fig. 9 E),and the temporal 
shield touching the 5th, 6th and 7th supralabials. The habitat 
will separate one from the other. 




Pig. 21. — Callophis trimaculatus (X 6). 


* I examined one in the Colombo Museum from Tis=amaharana, 20 miles X. E 
of Hambantota. 




FICJ Calloph i IBM (Xr) 
f Ti<’n/nr/ c/i irt f r# — 7V<»//-o» Ut/ii toiirb the intpriiia^l po8« 
tenor na«il, ppTOCiihr supraocular and frontal rarij/ontl — One, 

tonchinp the &th Gth ami 7th euprahbials 'iujiml if utU 7 l«le» 
noreftlIi«;)<rtI« touch I nifralahnU /’oWenor gufliii /mli toucli the 
■Jlh infrttlihi'il In^ ahfmU — llieoth rareh 1th i« tho largest 
of the seriea, and totichea 2 «cales hchind Ncalce 13 in whole 
bodj /Imil dtMded '^til ratuIrtU divided throughout 

t —An uncommon tnakc restricted to the Burmese 
area of our Itritidi-lmlian fernlon 
Poi^an — jTothing known 
jDtm■'IWt03l^ — Grows to IJ feet 

Ooloiii* — llea<l and neck black Bodj yellow isli-browm above, 
w ith a Series of small black dots on each side of the spine Two 
black binds on the tail— on© basal, the other sabteimiaa) Belly 
coral pmk 1 ail dappled black, and grey hcneatli 

HEMIBUNGARUS N(GRESCENS-The Common indinn Coral Snake. 

Td^nii^icalwit — Like the lost th« diflem from others of this group, 
111 that the anal shield is dn ided, and the temporal touches the 5th, 
Gth and 7th supralabials Its habitat will distinguish it 
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Fig. 23.— Hemibungarus nigrescens (X3). 

including the Nilgiris and Anainallajj^s. 
Hills. 


Siqyplementarjf 
characters . — Pro:- 
frontals touch the 
internasal, pos- 
terior nasal, prte- 
ocular,supraocular, 
and frontal. 8upra- 
lahials 7. Anterior 
sublhu/iials touch 4 
infralahials. Post- 
erior sjihlingiials 
touch the 4th in- 
fralabial. Infrala- 
hials. — The 4th is 
the largest of the 
series, and touches 
2 scales behind. 
Scales in 13 rows 
in whole of body. 

Anal divided. 
Suheaudals divided 
throughout. 

' Pi$trihulio7i . — 
It is a hill species 
confined to - the 
Hills of Western 
India, from Wynad 
to Travancore 
Also from the Ganjam 


Poison. — Nothing known. 

Dimensions. — It grows to 4 feet. 

Gokair. — Head and neck black except for a yellowish oblique 
occipital streak. Dorsally purplish-brown, reddish-brown, or red, 
with 3 or 5 longitudinal series of spots which in some specimens 
are confluent, and form lines. Belly uniform red. 
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GROUP 4 —Tin: PIT-VIPRUS 

Identification — (l) Trulrwiml (2) khohs in 

i/i eufi < 1 / (/i Jlic f iitV4n tfie t>jt anrf fht no*iril (i/i^ lomil jnQ (tpf 
F,g 21 11) 

This\er^ dj«tinctnp rjn)vl« isjwcijliar to fJiis snWaniilF of 
% ipers In epite of the fntt tint many memijere of tins eiib-Pimilj 
(Cfolnliinj) attain forronlaWe ptojiortions an«l almost all are 
eiulo\\e<i Mitli retnail al»l\ lar^ poison fanps the numerous atconnta 
of LiUs inflict* d In them to be found in scientific and other jour- 
nals concur in phowing that death la an evcctdinglj lare event 
^ly ovm exp< nence supporteilby that of manv of mj friends who 
have favourwl ino vvifh Icttera on tliN subject eiitneh confinns the 
foregoing A painful and swollen condition JocjHv and a verj 
variable degree of coti^titntional disturbance lasting in some iii- 
stancvs for weeks pas«es on to complete recoveiy 

nip»e aitakes arc ueatlj all cxchioivelj confimd to liillj iet.tona 
at aUitnde® ranging between 1 >00 to JO, 000 Jeef The ilnnctew 
of the shiehU and scales upon w bn li the classification of noiirlj allied 
ophidian forms is «o largelj ba>etl me subject to len groat iiieoii- 
etanoy in the members of this group «o much so that it is w ith the 
greatest diflicnlty one can fiame a lucid and really practical kej to 
ulentifj tho various species I have, however, exatnmed anil re- 
examined moat cnllcallj all the •■pecimens m the British Museum, 
and have onl> miufo allusion to tho«e peculiarities which are most 
constant, and which seem to rac of rtal prat.tical u o in identification 

Kn/ /vr ulenfi/iealioH tflM Hjert 

HEAD WTrn LiU.r.E sniPbDs (*» itg« ji to srj 
Scale* cudbcxlj in 21 or23 iw* (#« Fiff 7) liieiit/txfwi iii/ialayantiM 
Scales midbo If in 17 row* 

(a) Supraocular as broad as frontal, longer thm 

panotals AnctHrodan I jpnali 

(i) Supraocular broader tbaa frontal, shorter 

than panctals , mtllar/ii. 

Scales wi Iboily m 10 or 14 row* ZncArsw tmerolepit 
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HEAD COVERED WITH SBIALL SCALES {see 
Fig. 28). 

SUPEAOCULAES UNDIVIDED (speS. Fig. 26). 

2nd SUPBALABIAl DISTINCT FROM lOREAL PIT 

(see Fig. 28) Lacliesis stnffcitiis. 

2nd sdpkalabial with a fukkow in its upper 
PART directed into BOREAL PIT (sceFig. 27). 

MANY SMALL SUBOCULAR SCALES 

(see Fig. 29) „ monticola. 

AN ELONGATE SUBOCULAR SHIELD 
. (see So, Fig. 26). 

SCALES 21 or 19 IN POSTERIOR 
BODY {see mg. 7). 

Nasal and 1st supralabial partially or com- 
pletely united {see Fig. 30). 

Scales in midbody 29 roics {see Fig. 7) ... . „ cantoris. 


„ „ „ 27 to 23 rows „ pnrpureomaculatus. 

Nasal and 1st supralabial distinct {see Fig. 

33) „ mucrosquamatus. 

SCALES 17 or 15 IN POSTERIOR BODY 
{see Fig. 7). ' 

Supralabials 7 or 8 {see Fig. 33) „ jerdoni. 

„ 9 to 12 (see Fig. 34) „ yramineus, 

SUPEAOCULAES DIVIDED (see S. Fig. 85) 

Subocular touching 3rd supralabial (see So, 

Fig. 36) . . ,, triffonocephalus. 

„ not ,, „ ,, (see So, 

Fig. 36) . . „ anamallensis. 


ANGISTRODON HIMALAYANUS— The Common Himalayan Viper. 

Identification . — The top of the head has the shields in front en- 
larged, and the scales in the middle of the body are arranged in 21 
to 23 rows. These combined characters will distinguish this from 
the other pit-vipers, and even if the head is badly mutilated short 
of dissolution, I think the enlarged head shields will be generally 
clearly recognized. 

Distribution . — It is confined to the Himalayan region, including 
the Khasi Hills of Assam, at altitudes between 5,000 to 12,000 
feet, and is exceedingly common in some localities (Ohitral, 
Kashmir and the whole Western Himalayas). 


Poison. — {See Part II, page 117.) 



Tnr POISONOUS sn\ke‘^ of jndia 
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Ftc Zl -Aacii-lrxxian biuittlajvi aalX’’) 

Dmetiftonf — Specimons o\<‘r Ovo f«,t ire iwcoramon the 
largest I ktiow 15 tlmt reported Dr Stohcrki which inea.?ured 
h’ feet 10 inches (Jonrl As Soc Bengal, \XXIX p 22C ) 

Colour — Brown of >arious hue soraetiniea nearly unifonu, espt 
daily m light specimens, but more often raottled op v-ariegated so 
as to form bars on nonde^criptcarpet-like pattern Belly pepper- 
ed blackish and red on a ulutiah ground 

ANCISTRODQN HYPNALE-Tfie Hump nosed Viper. 

I(fe7iUJicahon — Like the la^.t tWs species has large shields on the 
front of the head but differs in the scales, numbering 17, in the 
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middle of the bodj'’, and both these characters ■will usually be de- 
tected even in a badly mutilated specimen. The frontal shield 
along a line connecting the centres of the eyes is subequal to the 
breadth of the supraocnlars. The supraoculars are from three- 
fourths to four-fifths the length of the parietals. Ventrals 116 to 
131. Subcaudals 24 to 37. The boss on the snout is much higher 
than in the next species, and is covered with smaller and more 
numerous scales (8 to 12), 



Fig. 2j . — Ancistrodon hypnale ( X.S). 

Distribution . — The Hills of Ceylon. It occurs at altitudes vary- 
ing from 3,000 to 6,000 feet and is not uncommon in many parts. 
It is a very common snake in some of the hilly districts in Ceylon 
(Hakgalla). 




THhrOlSONQDS SNAKFS OF IVDU 


a 


Poifon — riters avc not consistent upon tins tpiestion Ten- 
nent* says emphatically tint n fatal Miie floes sometimes occur, 
hat not im arnhly Guntherf s'js »t w exceptionallj fatal to man, 
and then not befoie the lap's of somt dajs Dr Da;j knen a 
flog hitteu b\ one reco\er after sexere symptoms ni 18 hours but 
a fowl bitten b} the fcamc Snake the next flax succumbed after 1 
flays Tlic«e effeits on smaU ammaU seixe toshon that the poison 
isnotxerj xiruient '\rr Drummond Ifny lias xvritten to me nt 
two evts of bite, both m eooly x\ometi One bitten on the nnkli 
ihil not safTtr in the s!ightc«t on<e she had lecoxered fioin her 
fright, hnt wliether she was treated or not I am unable to >• i\ Hit 
other bitten in the hand became nncoiiscious ami ht thon^ht xxhen 
lie B3XX her the same night xrould die, but with the aid ot stimu 
lants had TLCOveied hj the mxt dax I i.rgu«ou} mentions the 
■tlf-related facta ofa >fr A 1 Sanderson whowos bitten bx one 
The sent of injurj was the little toe Pain xxas so aiute asto pre 
xent sleep and the limb swelleil to the knee toi i or <3 days bathe 
recoverofl lie treated luni'olf by ligature above the knee, ero"* 
cuts locally xvith the application of cailiolic acid and strong pota 
tious of bmmly 

Dtnie/iBio«r — Grows to 18 inche®, but I liaxo known femahs 
adult at lU inches, as shown bj pregnancy 

Colour — The prex ailing colour is brown xanouslv mottled oi 
xariegated, but a longitudinal senes of largish ox al dark spots on 
each side of the back IS a constant clnracteiutic Tlie bellx is 
finely mottled 

ANCISTRQDON MILLARDI§— Millard s Viper. 

Identijicalimi — Shields on the top of the head enlarged, scales 
at ntiflbody 17, supraoculars flecidefllr brovler than the frontal, 
and as long or longer than the panetals Ventrals 13C to 152 
Subcaudalb 30 to 1 1 The boss on the snout is not «o pronounced 
as m the last, and is coxered with la^r and fewer scales (4 to C) 

•Nat Hi<t ofCcflon p ■*>< 
t Tlfpt. Hnt. Idi}, p W 
J Boin Nat Hwt Joom Vol X. p. * 

S De-cnWUn the Bora Nat lliet Jonma] Vol XMII, pace 702 
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Distrihition . — The 5 specimens I have seen are from Carwar on 
the West Coast and Castle Eock on the top of the Western Ghats. 
Specimens in the British Museum from Ceylon and the Hills of 
Western India (Belgaum and Anamallays), judging from the num- 
bers of the ventrals and subcaudals, appear to agree. 





FIG.2G. A.ncistrodon millardi CxS). 


THr POISONOUS SNAKFSOPIVDn 


PdXfon — isollung known 

Dim — About a foot or a little over 

Colojtr — Bronnof i ir} ing phizes and niottlmgs A »enes of 
o\ate dirk coatal spots nro olwajs more or less m cndence Verj 
like ItiijmaU in generil appearance 


UCHESIS MAGROLEPtS-Thc Urge-scaled Viper. 

T^>^iit[iealio}i — Ono itrj distiiiclue feature makes the recognition 
j of this snake a verj simple 

matter The scales oi tlu 

f** last row along the bodv 
ftfe emallcr than anj of 
the otJier rows In al) 
other Bntuli Indian snakea 
the scales in this row are 
eobe/jiia) lo, or much larger 
than. (ho*6 lying above 
Dj^/ntuhon — Confiaed 
to the Polnej , bhevaroy , 
and Anamalla) Hills of 
Southern India, where it is 

Fia 37 — Lachewe aiaorolrpw (oat «ze) plentiful at altitudes vary- 
ing from 2,000 to 7,000 feet 

Poiion — Terdon* knew several cases of bite from this species, 
but none proved fatal The Bev F Castets has informed me that 
he once caused a fresh adnit to bite a jackal, but the jackal did not 
seem to mind, and sufTered no ill-cfl^s 

Dimenflioii# — Grows to 2 feet 

Colox T — Uniform bright foliage-green above, lighter beneath 
A well-defined white or yellow Ime runs down the flanks Some- 
times a blicki«h supercilium , blackish marks along the spine, and 
blackish rings round the toil, but these rapidly fade in spirit 
Barely specimens are met with uniform olive-brown in colour 

* Jcnrsnl a«iBt4cSoc,BeD<VBl,Tot XXII p &3I 
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LAGHESIS STRIGATUS-The Horse-shoe Viper. 


SI 


S 



Identification . — This is the only species in which the 2nd labial 
shield is entirely distinct from the 
lorealpit (see Figs. 27 and 28), and 
this alone will sufBce to establish 
its identity’. 

Supplementary characters. — Inter- 
nasals . — No scales are sufficiently 
enlarged to deserve Ibhe name. 

Supraocular . — A single shield. 

Nojsal . — Not united to 1st labial, 
one or more minute scales are 
intercalated between it and the 



furrowed shield forming the inner 


Fig. 28. — Lachesis strigatus 
(nat. size). 

■Not touching the Srd labial. 


wall of the loreal bit. Suhocular. 

Scales . — Anterior usually 21 (rarely 19 ) ; midbody usually 21 
(rarely 23) ; posterior usually 15 (rarely 17). 


Distribution . — The Western C4hats and the Nilgiri, Anamallay, 
Shevaroy, and Fulney Hills of Southern India, at altitudes from 
8,000 to 8,000 feet. Graj’- mentions it as common about Ootaca- 
mund, and Jerdon as not uncommon in the wooded parts of the 
Nilgiris 5 but judging from the paucity of specimens in museums, 
and the written testimony of friends, it appeal’s to me an uncommon 
snake everywhere. 

Poison. — Jerdon*' mentions being bitten by one. A ligature 
speedily applied, followed by suction, warded off any ill-effects, but 
the skin round the bite blackened in a minute or two, detached 
itself, and came off in his mouth during suction. 


Dimensions . — Grows to 1-^ feet. 

Colour . — The prevailing colour is brown, mottled darker to fomi 
an irregular coarse variegation. A pale buff or yellowish horse-shoe 
mark on the nape. A dark streak behind the e 3 ’e. Beneath light- 
coloured mottled with darker hues. 


•Journal, Asiatic Soo., Beng-al, Vol. XXII, !'• 525. 
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LACHESIS MONTiCQU~Thc Urge-spotted Viper. 


I(lo hi alion — Tl»i3 is tin onli 



Vlf ( at nw) 

iinilbod; 2l(nTel\ Jlorio) po 


fcpicu=* tint Ini no subocuhr 
bhieltl mnl tins clnractei s\iU 
8«.r\e to tbagnoic it 

Nkj itar I chararl rs — 
Ini r> a^aU — A pm separated 
l»a fiom I to 3 small fcalea 
''«/ aoe laf—K single shield 
— \ot united «itb 1st 
labial no minute scales intei- 
lalated lietwwn it ami the 2ml 
labial N londar ab ent 2 d 
I d utl ImrovTcil in its upper hall, 
and forming the mnei «ail of 
the loreal pit ** 'lc « — \nte 
nor usiialU 23 (niih 2 j) 
t« iioi 11) (raich 21) 


D dnf who i —The ilimalni an legion (from i ()y<l to ' OtKJ feet) 
tnchidiiig hills of A< am ilunuah and 'Yunnan Colonel M ad- 
dell 131 S Jij hi« bool Among the JlnnaJavai (p 240) 
mentions It as common in llhotan 1 loninl it loinnion in the 
Khasi Hills (ShillOHe) and m tli*. Lastciii llimalaias (below 
Dai^eeliug) 


Poi'OTi — (6fe Pait 11 page 119 ) 


i)i77iensiOH# — Grous to 3 feet 


Colour — ^Light brown or buff with largo iriegularl) squaiish 
patches or spots of blacl on the middle of the back, and a coarse 
mottling of these two hues in the flanks Crown daib-browai with 
a buff “V -bordered daik-bi own below Bellj jellowish uniform 
in front, obscurely spotted or mottled behind 


UCHESIS CANTORIS-'Cantor’s Viper. 

LUnltJicatwn — NIost easily nlentified by the rows of scales ju the 
middle of the bod} numbering 29. 
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Stipplementary characters.— Internasals . — A pair separated by 
one small scale. Supraocular. — A single shield. Nasal partially 
or completely united with 1st labial ; no minute scales intercalated 




Fig. 30.— Laohesis cantoris (nat. size). 

Note confluence of nasal (N) and 1st supralabial (1). 

between it and the 2nd labial. Subocular not touching the 3rd 
labial. 2nd labial furrowed in its upper half, and forming the 
inner wall of the loreal pit. Scales. — Anterior, 27; midbody, 29 ; 
posterior, 21. 

Distribution. — Peculiar to the Andaman and Nicobar Islands. 

Poison. — Stoliczka remarks on the small size of the poison gland 
even in specimens 3 to 4 feet long, and both he and Dr. Rink who 
visited the insular groups above mentioned, where they found this 
snake extremely abundant, elicited information from the natives 
showing that they (the natives) did not regard the bite as fatal. 

Colour . — There are two varieties, the one bright green or dull 
greenish with dark spots, often arranged alternately in five longi- 
tudinal series ; the other light, or dark brown, spotted with pale 
greenish. Usually a well-defined white line nins along the flanks, 
and the head has frequently a pale lateral streak. Belly whitish 
or greenish, uniform or mottled, • 
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LACHESIS PURPUREOMACOUTUS.-Gray'sVfpfip. • 

— The «a«a! shield mote ot Ie‘«a'nnite<I with the let 
hhial, ainZ thescnles in 
the postenoi part of the 
hodj nutiiboring 10 
V, hen tahen togethei 
will chstingtiisfi fhi'. 
from all the rest of the 
group 




thar- 

athrs — InUrntiMls — 
A pair in contact inth 
oneanotlur, or more 
UMinJly gepantpil bj ojn 
«nnU scale J^ujyraocu- 

hr — \ giDgle shield 

In. 31.— IjschwK lurj un.'Omin.uUtiM (imiwic) \itstl — I’artiftlh or 
completely nmted w ith tin Ht labial , one or more minute scales 
intercahted between it and the 2nd labial '-HZ-ocidir — >*ot in 
eontact wUh 3rd labial Jndlabtnl with n furrow m its upper 
P'lrt directed into tho loreal pit Scale * — Anttnor 23 to 25, 
inidbody U'liallj 25 (rwly 23 or 27) , posterior ID 

LielnUilton — Bengal, the IlinnKjas from probably the Sutloj 
in the Wc«t, \.s«ani, and Burmali, Andamans, and Nicobara In 
India it 19 not met w ith in the plains but m Rurniah occurs in 
hills and plains alike Ills been and is frequeiitlj i.onfu'’ed witli 


fj ijramviw 

Poison — Stohezka’s ob'ervationi with regal d to the opinion ot 
the natives in the Andamans and Xicohars show that it is not 
reganled as fital to mm 

Dnnenfwns — Grows to 1 feet 

Colonf — Three \‘inetje» are met with (A) nmfonu foliage 
green , (Ti) uniform purplish-browni, oi puiplish-black , (0) vanega- 
ted, purplish-brnw n and green Usually a welWeGued white oi 
vellow flank line Beneath uniform greenieli or whitish with 
sometimes ob'cnre mottling 


*As it 13 convenient to gl>e euftltw and Graywnsthe Rr-t to 

t3e«cnlic this viper 1 take the bberty of caUxns it by his name It is meet 
too that (he work of onr great herpetoloinstif ehoald be (has memonalised 
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LAGHESIS MUGROSQUAMATUS-The Formosan Viper. 

Identification . — The scales in the posterior part of the body 
nuniber 21 or 19, the nasal not r 

united to the 1st labial, and 
the presence of a subocnlar 
establish the diagnosis, but all ^ 
three charactei’s must co-exist. 



Siipplemeniary characters. In- 
ternasals. — A pair separated by 
from 2 to 4 small scales. Supra- 
ocular. — A single shield. Nasal 
— Not united ■with the 1st 
labial, one or more minute 
scales intercalated between it 
and the 2nd labial. Suhocxdar 32-Laohe«s m,.«-osqaainatus. 

not touching the 3rd labial. 2nd lahial with a furrow in its 
upper part directed into the loreal pit. Scales. — Anterior, 25 to 
27 ; midbodjy. 23 to 27 ; posterior, 19 to 21. 

Distribution. — Naga Hills, Assam ; also Formosa. 

Poison . — Nothing known. 

Dimensions . — Grows to 3i feet. 

Colour. — Brownish -with 3 longitudinal series of blackish spots, 
the vertebral series being the largest. Belly mottled brownish and 
white, or uniform whitish. 

LAGHESIS JEROONI— Jerdon’s Viper. 

Identification — The suliocular 
touching the 3rd labial to- 
gether with 7 to 8 supralabials 
make diagnosis certain. 

Sujyjdemeniari/ characters. 

Internasals. — A pair, separated 
by from 1 to 3 small scales. 

Supraocidar. — A single shield 
preceded hy an enlai-ged shield 
peculiar to this species. Nasal 
not united with 1st labial ; 
small scales may or maj^ not be 

intercalated between it and the tig. 33.— Lachesis jerdoui Cnat-size; 
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2ml Hbial Silocnlar to«cl»e» the Snl labml J idlaJ ul ■wiili a 
funott m its upper put ilirtcted mto the lorenl pit Scales — 
Intenoi, 21 iisunl)} (nreh 23) , mulbodi 21 (rirtlj 10) posterior, 
17 (rnrely I'*) 

BifinluUon — Kh'iai Kills Asoam 'llabet 
Poiion — Is othiinj know n 
1h nens>ons — Grow s to 2^ feet 

Colour Yanegaleil greenish mil blacl heailbWcIv oniamenteil 

with jellow , bJlj inottleil grceiii«U an I bhtk 



LACHESISCRAMtNEUS— The Common Green Viper or 
B«imboo Snake. 

Id uli/iralioii —Scales ^ 

loin the posterior part si • 

of the bodr supraoi-nlar 
a single shield supra- jjc" 
labials *> to 12 the 2ml 
fiirroneil m its upper 
half, if co-cxistuig will 
«enetoidentif) it 
SuiiU nenUinj chaTaeUre 
InlenjafttU — A pair in 
contact 01 separated bj 
one or two small scales 
Snpr«oct/hire — A "ingle 
sliield Aa/al — Some- 

times united with let 


_ 7 «- 



1 la Sj — IdichesM {Traniuievfi (nat "isej 
Oan ty from Vre^itCTU Ohats ) 
labial sometime" distinct, small scales may or niaj not be in- 
tercalated letween it and the 2nd labial Snl/ocular may orma} 
not touch the 3rd labial 2)td. lalial with i funow in its upper part 
directed into the loreal pit Scales — \nteriQr, 21 , inidbodj, 21 , 

posterior, 13 


Dislnlmlion — Much tlie roost plentiful and the most widely 
distributed of our Indian Pit-Vipers From tlie Mnlaj an region 
It ONteuds through Burma including the Andamana and Nicobars, 
to the Himalayan region prcdablj as Jar west as the Sutlej Hirer 



52 


THE POISOKOUS SNAKES OE INDIA. 


It is found in the Eastern Ghats, Western Ghats, JSfilgiris and other 
hills in the Peninsula of India. It does not occur in the plains of 
India, hut alFects an albitude of from 1,500 to 6,000 feet. East of 
Calcutta it occurs in the “plains and hills alike. 

Poison . — The hite is rarely, if ever, fatal, hut severe local eliects 
and constitutional disturbances are usually attendant. There is 
abundant evidence to substantiate this assertion among Europeans 
and natives alike {8ee illustrative case, PaiT II, page 122). 

Pimensions . — Grows to 3^ feet. 

Colours . — Usually vivid foliage-green. More rarely yellowish, or 
olivaceous or brown, sometimes obscurely streaked or barred with 
black. A well-defined white or yellow flank line usuallj’’. Belly 
whitish, plumbeous-greenish, uniform or indistinctly mottled. 

LAGHESIS TRIGONOCEPHALUS-The Green Tic. 

Identification . — The supraocular shield divided, and the subocular 

to^iching the 3rd labial, ‘if 
found co-existing, serve to fix 
its identit3u 

Sujypleinentarjj characters. — In- 
ternasals . — A pair in contact 
with one another. Supraocular 
divided. Nasal not united 
with 1st labial ; no small scales 
intercalated between it and the 
2nd labial. Suhocxilar touches 
the 3rd labial. 2wl Zaln'a^with 
a furrow in its upper part 

Fig. 35 — Lachesis trigonocephaliis directed into the loreal pit. 

(nat. size). Scales. — Anterior, 17 or 19 j 

midbody, 17 or 19 ; posterior, 13 or 15. 

Bistrilmtion . — Peculiar to Cejdon, where it is common in many 
parts of the hills. It is known to the planters as the Green Tic 
Polonga. 

Poison. — Mr. Drummond Hay has informed me in a letter that 
ne once had a Eurasian conductor bitten b)- a full-grown one in 
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Ills pi-eseticc The bitten hand “welled up at once but bp eveimig 
hail much leduced, and the follow iiy daa tlie swelling had almost 
entirely disappeared 

DmfiiSions — Grows to 2| feet 

CWoHr — loliage-giaen nmfomi, or with black. Motchings A 
btark streak behind the e}e Bella uniform greenish or a ellowash 

UCHESIS ANAM&UENSIS-Tho Anamallay Viper. 

Idciilipeahon — Supraocular dMidtd and co-evistmg with this, a 
atibocular not touch" 
ing the 3r<l labial 

Suiti Idmeniary chai- 
<te(m — Inimmfali — 

A pair separated 
In a small scale 
«5KpMoc«^ffr dmded 
.Vu'fll not united mth 
Ist labial , small si ales 
map or maj not he 
Tutercalatcd Iwtweeu 
it and the 2nd labial 
Stihoculnr — Not 
touching the Srd la- 
bial 2i\Alalial with 
& furrow m its upper 
part directed mto the 
loreal pit Scak' — Anterior, 21 , luidbodp, usually 21 (rarely 19) , 
portmor, 15 or 17 

7?i?^n/'/uboji — Confined to the Western Ghats and lully regions 
sonth of the Krishna Hirer, where it is quite common, at altitudes 
ranging between 2 000 to 7,000 feel • 

Poisoii — Barely, if ever fatal as far as we know (sta Part II, 
page 123) Jerdon has known eereral cases of bite, but none 
proved fatal 

JDiviensions — Grows to S| feet 


;? 




• The specimen from Cnttack O® tiSJ in the Indian SfB»eiim “cUter J A “ 
Beix^I a ol LX) is in my opinion It gramt levs 
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Golour. — Greenish variegated with blackish, or dark blackish- 
green. Bonlenger says olive, yellowish or reddish-brown. Blanks 
coarsely dappled with bnlf. Belly greenish or yellowish. 

GROUP 5— PITLESS VIPERS. 

IdBntification. — (-^) Tail round. (2) Snoid and crown covered 
•with small scales similar to those on the bach of the bodif '^ (^seefig. 37'). 
(3) Only a part of the last row of costals is visible on either side of the 
ventrals when the specimen is laid on to its bach (see_^y. 5). (f) Vo 

loreal pit. 

This gronp inclndes 6 species referable to 4 genera. They- may 
be identified as follows ; — 

A. Shields beneath tail similar to those-.beneath 

belly (see SO., Fig. 9 B) Helds carinata. 

B. Shields beneath tail divided (see SO., Fig. 9 D). 

(a) Ventrals with 2 ridges (see V, Fig. 

37) Hristocoplds mcinahoni. 

(b) Ventrals not ridged. 

(a’) No horn above eye. 

Scales 27 to 33 in midbody 3 
chains of large spots, one along 
spine, and one on each side . . Vipera russelH. 
Scales 23 to 27, 1 chain of spots 
along spine, none on the sides.. „ lebetina. 

(6') A horn-like appendage above 
the eye. Scales 23 to 2-5 in 
midbody Pseitdocerastes persicus. 

(o') Two horns above the eye. Scales 

21 in midbody „ biconns. ‘ 

ECHIS CARINATA— The Saw-scaled Viper. 

The “Knppur” of Sind. “Phoorsa” of the Bombay Presidency 
“ Afai ” about Delhi. The “Kalluhavoo” of ifysore. “ Kattu 
virian ” about Madras ; and the “ Horatta pam, ” according to 
Russell, on the Coromandel Coast. Dr. C. A. Owen tells me it is 
called “ phissi ^'in the Jhelum District. 

Identification. — The undivided state of the shields beneath the 
tail will admp of no confusion with others of this group. 

tS^ipplemerdary characters. — Siqrraocidar not divided. Hasal 
touches the i^pstral and the Istsupralabial. Uye. — Diameter exceeds 

■' A few harmless snakes have the snout covered with small scales— for instiince 
the Genus Hryx. \ Sipistes too m.ay be included with these. In all these, two or 
often many more kows of costals are visible from beneath {see Fifi-. 3). 
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It’S ilistmce to thci no'itnl, and 18 greater than its distance to the 
edge of the hp, 2 rows of scales 
between it] and the suprala- 
bials '' 11 } ralahats — The 1th 
It. the Inigest of the series 
Crare!) , the Srd) S') Ihn jttals 
toHch J or 1 mfralabnl and 2 
small ftcnles behind Itifrala~ 
h rls i (tirely 3) thelthtoiich- 
iijg 2 scalfi hehnid f'Cals^ 
in midbocl^ 27 to 37 Ventrah 
not ndgetl laterally S»/caii- 
drt/t iindiTulecl Dai mg life its 
pecnltar Inhit of throw mg its 
bo<ly into a double coil luflit 
xng itnlf and then rubbing 
one cod agamat tlu other Eo 
ns to produce ft «oimd closely 
ri'cmbhng In sing will m 
it'Clf proclaim its identitv 

Ihsln^ ithon — It occurs in 
the ><orth*En«t of ( ejlon and 
throughout a large ftiea of the 
Indian I'emnsuh from Cnpe 
Comonn to the (jinges but 
being ade»ert form preferring 
an and ftmdy soil, it is distri- 
buted chiedj m isolated patches 
Jerdon remarks it is common 
thronghoutthe Carnatic I have found it especially so about Trichi- 
nopolj I belieie it does not occur in the narrow tract between the 
ilills and the Slalabar Coast, South of Karwar To the North-East 
its limits are not exactly known , if it occurs in Bengal it is scarce 
and only to the South of the Ganges To the Nortb-Weat it 
extends through Ilajpootana, the I’linjab, Smd and Balnclustan to 
Transcaucasia and is eat reinely abundant in the^o parts Some idea of 
Its prodigious numbers was famished by Vidal • He says that 
in the Batnagiri District alone during C yea« Government 
rewards were paid on an average of 225,721 phoorsas per annum ’ 

•Journivl Bombay NatnralHiatoryRwJ, Vol V p. Cl 



Fij 37— Lchis earimta (X ij) 
where it 19 frequently very common 
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Later lie remarks that when tlie Government reward was raised 
tentatively from six pies to two annas per head, 115,921 were paid 
for in 8 days ('December 2nd to 10th, 1862). Again Candy in the 
same Journal (page 85) says that in Eatnagiri, in August and 
September, the Mhars go out with long sticks to which forks are 
attached and catch them in thousands for Government rewards. It 
is an inhabitant of the plains, and becomes progressive!}’’ scarcer at 
altitudes ranging up to 5,000 feet. 5,700 feet is the highest I know 
of. Nicholson showsf that of 1,225 poisonous snakes collected in the 
vicinity of Bangalore (circa 3,000 feet) upon which Government 
rewards were paid in the year 1873, only one proved to be an Uchis. 

Poison , — Very conflicting opinions have been expressed regarding 
the virulence of JScliis poison. It is asserted by many that death is 
an extremely rare sequel to its bite, but I think there can be no 
doubt that fatalities are much more frequent than many suppose. 
Vidal, whose paper in the Bombay Natural History Journal! is a 
most valuable contribution to the literature on this species, states 
that he found records of 62 fatal cases treated in the Civil Hospital 
at Eatnagiri in the year 1878. He estimated that about 20 per 
cent, of the cases of Pclds bite proved fatal, and remarks 'that the 
poison is slow, death occuri’ing on an average in 44 days, but that 
some cases lingered on for 20 daj’-s. He sa 3 'S later that the JEchis 
is a far more potent factor than any other venomous species in 
swelling the mortality of the Bombay Presidency. He sub- 
stantiates this assertion b}^ the very significant observation that in 
PJchis-vidden tracts the mortalitj’’ from snake-bite far exceeds that' 
in districts where this snake is comparatively scarce. In a table 
compiled from official returns' for 8 years (1878 to 1885), for the 
districts of the Bombay Presidency, he shows that in the districts 
of Hyderabad, Thar and Parkar, Karachi (Sind) and Eatnagiri 
where the PcMs abounds, one man in 5,000 dies per annum 
from snake-bite, whereas in the districts of Bijapur, Nasik, 
Ahmednagar and Sholapur, where this snake is rare or absent, only 
one man in 100,000 dies from snake-bite. Murray§ says “this 
little viper is ver}’- venomous ; although the action of its poison is 
not quite so quick as that of a cobra, it is equally as potent, and 
numerous deaths annuallj' occur from its bite.” Dr. Inlach, Civil 


t “ Indian Snakes,” p. 173. 
§ “ Bcptilia of Sind,” p. 57. 


i Vol.V.,p. GI. 
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fcurgoon nt Slukirpur* (feind) sajs, " A refuencefo y)oIice returns 
will show tint in by fir the greitest jnajontv of ca'ea “erioua 
ii)jur\ and cloath hii 0 been cw«e<l by the bite of this Bpecjp* 
Again ho iiers '* the K»pi»nr is nntlioiit etteptiou the most deadly 
poHonous sniU m Sind Mr Miilinl has informed roe bv letter of 
the CISC of an attendant in the Bombay \atiiril History Society s 
IlfKinis 11 ho, in October 1901, wis bilteti l» an l^chis in the temple 
lie via<s tihcii off at once to hospital adiuittid tint he felt no feai, 
hut m epUo of prompt treitment died 2 1 hours iftenianli 

In Delhi in 1897 I knew and nnm times saw a famous snake- 
tilcher cillfd Kalian bring h»s neck a big to tlm Cml Hospital 
whore he extracted the poi'on of 4 ohn3 kraits and ' afais for the 
CivilSurgion (Mayor Denm-* IMS) who sent it on to the Govern 
roont of India The poi on collected h« coinesed his speiimens to 
thcDijnity Conimi«3iom r f» r the <«oienimcnt renanls Dachhead 
had to be chopped otT and when later he was counting the'-e out 
for tlie «atisfactvon of an oIIh lal befort painient one FeJm head 
fk temd itfttll on to hi-* fnigir Jlu do i of }oj«on under the 
<ifLKffl«tancia tnii«t haie betn <en fifnaU miertlmJess most alarm- 
ing 8j mptoms rapidly supervened and Jtajor Dennys told mo that 
when he \isited tlie man that night he eapected he would die so 
grave was Ins condition He however ncovered One roust not 
allow oneself to bo misguided by (he many records in which dogs 
and other sTuall ammah have not succumbed to the bite ol this 
snake, and infer that roan would probably be even less effected 
One can find numerous i»«tance'> of small animals not succumbing 
to the effecta of bites of cobras and Hassell s vipers., though we 
know how fatal these poi-ona usually are Tins mattei is dealt 
with more fully in Part II (p 10^ el te/ ) 

J)i nen$ioiJs — "Mr Colan wntuig from dwlhpore has told me of 
a specimen measimng 2 Aet G inclic? but anything over 2 feet xs 
unusual 

Coin r — "S arioua shades from sandy to dark cedar A more or 
less di tinct pale sinuous flank lute always present A pale mark 
on the crown somewhat josemlling the imprint of a binl s foot 
Belly uniform whilisii, or dotted with light brown or dark spots 
' ERISTOCOPHIS MCMAHONI— McMahon's Viper. 

Jdenf i^cafioii — Tlie ventral “hields are ndged, on either Bide un- 
like other speciea of tins group, and this is tJie best means of diag- 
nosis (se** fig 37 C ) 

• Trans of the Bomli M«d and Phy* Poo, Vol III , y. SO 

% 
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Flupfjlemejitary characters. — Supraocular absent, replaced bj' small 



Fi"’. .SS. — Eristocophis McJIahoni (nat. size), 
scales. Nasal does not tonch the rostral, nor the 1st supralabial. 
Eye . — Diameter less than the distance between eye and nostril ; 
about half the distance to the labial margin ; 5 or 6 rows of small 
scales between it and supralabials. 4th Supralabial not enlarged. 
Suhlinrjuals touch 3 infralabials, and 3 small scales behind. Infra- 
labials 3, the 3rd touching 3 scales behind. Scales in the middle 
ofthebodj- 23to 27. ridged laterally. Subcaudals divided. 

Distribution. — A^eiy little is known on this point. Baluchistan, 
where it was discovered by Captain jMcMahon® when delimiting the 
Afghan Baluch border, is probably the fringe of its distribution. 


Now Sir A. II. McJIahon. 
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and it 13 probabh only to bt found it this conic: of oni Indian 
pri« t sjon It js a desirt form inhalntiiiQ' sand: tract® 

Poiw)» — 'Nothing i« known 

J>t() c — Iho largest specimen -wif. about 2 feet 
rdoir — timh brown with white edged darl -brown 
spots along tht lack 

VIPERA RUSSELLI-Russcll s Viper, the Chain Viper, the Dabola. 

Tlie ' 'Jk polongn ofPealon Kananli nnan ofTimilsiii 
Hadras Nlaiidali of "Malabar Maiidalatha ham and accord- 
ing to Ricl ‘ K.olakn inandala of Mv'orc flu Ilora C him- 
drabora Siah chunder nmailar ami h sur of Heiigal accoril- 
ingtolaarer The Katul a rekiila potla of IliisstU j'f'oioman- 
del coa®t’) Tlu Gnnmis of lloml Th fhitar of 

(riisimt according to ilo «e Ihe Khal < lutia ot Dantia 

Di«trict in the Bombay rzesnlenci aeeonlmj. to lenton I am 
told the "Korail of Smd The Mwe l)w« (fBurniali I’ro 
bablj nl o the Cobra moml ot soim natiies as suggested bj 
Jerdon, hterallv neckiaci «nake in Poitugiieei and lit e othei 
names dating from the Portiigwe«e occupation of India such os 
' biscobra its “ignificaiico haa become ob cuied and snrrounde 1 
with mv'tcri hj the natne mind 

litfiiihr c tliCH — The siibbnguals touching 1 oi o infialabials the 
Rnbcandalft dia ided and the three series of large dorsal spots w hen 
occurring in the same specimen willestablidi thn diagno la 

S q^^eniii ! ir / chnriclers — bujraoetltt a «ingle shield ha^al 
touches the rostral and the lat siipralabial F jc — Diauietei exceeds 
distance of e\e to nostril andu sobequal to ita distanct, to the 
labial margin m the adult , 2 or 3 rows of «C{des between it and the 
labial margin Itli <Siy rafafcial the largest of the seneo iSidhii- 
QuaU touch 4 01 o infralabials and 2 «calc3 behind Ini alahals 5 
large normallj, the oth touching 2 scales bthmd 6’e«k« in mid 
body 27 to 33 Venifals not ndged loterallv Sidcatid tU di\ ided 
i — Cealon Peninsula India from Cape Comorin to 
the Ganges It is I beliere, not found to the North of this Ruer,* 
and though common in the Imwady Baain is not known from the 
Brahmaputra Bnsm To the West it extend.-, throughout the 
Indus Bflsiu from North Snid to the Himalaya® It is chiefly an 

• luminarc of thereforil bjScJoterOf Pnnj«]i but tUia "olilMj- record Ithink 
cftU-z for confirmat on 
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inhabitant of the plains, but is common in some localities from 
2,000 to 4,000 feet and has been met Avith at altitudes up to 6,000 





Fig. .39 . — Vipera russelli (nat. size). 

and 7,000 feet.® In most parts it is quite a common snake, but 
is especiall}’- so in certain localities. Fayrerf says it is very com- 
mon in the Punjab and that at Umritsar in 1866 as many as 471 
specimens were brought in for Government reivards in one daj’ ! 

* Kashmir G.OOO ft. (Stoliczka). Nilpriris 0,000 ft. ( Henderson, priv.ate letter )' 
Pulneys 0,.300 ft. (Eevd. Father Gomhert, private letter). Pulnej's 7,000 ft. 
(Henderson, private letter). Hak'r.alla, Ceylon, 5,700 ft. (I have received si)ecimen“ 
from Mr. Nook). 

t “ Thanatojyhidia. ” p. 55. 
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NIr Millard tells me it is common nwr Bombay Mr Hender«on 
111 a pniate letter eni it is fairfj coiaraon at ICodai Kanal in the 
Pulnits rather Gombert S J in a jiri\ate letter makes the 
=auie remark with rcganl to the Pulmya Stolicrka* says it is 
t err cciiiimon tn the eoiith ]»rtion of the Kula Vallej I Invo 
found it common at Trichmupolj and Cannanore, and Pergusonf 
aj s it 13 Common in the low countia at Traiancore 'leimcnt$ 
says Chat at 'Jrinconialee Cei Ion, iti 1808 the Tndgt s hoti«e iras 
so infe ted with this »pecie3 that his fanttlj had to yuit their 
fjnarter®, and Ba -^ett Smith5 al o remarks on the numbei of this 
species in (he ‘■arae place fians and I foiiiid it common in mo t 
parts of Biimiah, and in tcrlam parts of that Province it is so 
imraerous that the natu ca wear grass shew s niaile w ith ‘ uppers 
when bn y in the crop-> na a protection agaiii«t this «nake, notablj 
at Mahlaing ^^agwe and M\o-thit in Upper Bormah IheobaUlT 
remarks on the commotuipes oi the species in the riirmawaddy 
District m Dower Burmah, and above Kangom On (he other 
hand, ^ichoUonll bhows it is uncommon in the vicinitv ct Banga- 
lore, where onlj d were brought iii for Gorernment rv wards out of 
I,2i5 poi onous snakes in the year 1873 Again 'fnrrav ** ®aTs 
it 13 not common m Upper Smd Blanfordft makes the same 
remark of S U Berar and Mr MilUr writes mt it is rare about 
DaqeeUng He has onh known one ti“, at Kurseong i bOO 
feet, in inanv ^ears 

7’otsoa — I rcqncntlj fatal to m m (s < Part II page D9 el eej) 
/hjn»'7isio M — Grows to oj feet but spccimcno over o feet are 
verv exceptional 

Colour —Buff or light brovm with 3 longitudinal beries of largo 
spots along the back The e usually consist ol three Zone'’, a 
central one of the same Colour ao the ground, a narrow dail zone, 
skirted bj a still narrower white or buff rone borne of the«e 
spots in the ine<bati series often confluent The spots m the 
lateral rows are often brol en at tlieu lowermost outline Head 
ornamented with large, dark marks, and a conspicuous pmk or 
g ilmon V with its apex on the snout Belly whitish with daik 
semilunar scattered spots 

• Joutl^ t? alic ‘‘oc of B«psal Not XA.XL\ i>. i 
tJotirJ Boml< Nat Kiut. Sac t«I \ pS * Nat tli»t ofCeyha j 2J< 

§ JourU Jlomb >Bt Bl t tol p olf 
*■ Cat Tlept Brie Bunn i < I 
ful Si dies i 1"3 ••The Kept of5ui( p 5r 
tfJoari A<iatic Soc of fien?al Tot XXXIX fi 3N 
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VIPERA LEBETINA-The Levantine Viper. 

Idenfification — The siiblinguals touching 4 or 5 infralabials ; the 
subcaudals divided ; and the absence of the large lateral spots on 
the sides so typical of the last Avhen occurring together, will suffice 
to identify this from the rest of the gi’oup. 





Fig. 40. — Vipera lebetina (nat. size)- 

Supj^lementa/nj characters. — Suiyraoctdar well developed or broken 
up into small shields. Kasai touches the rostral and the 1st sup- 
ralabial. Eye. — Diameter about equals its distance to the nostril, 
about half its distance from the labial margin ; 2 or 3 rows of 
scales between it and the supralabials. ith siiproAahiol tJie largest 
of the series. SuUinguals touch 4 or 5 infralabials and 2 scales 
behind. InfralaUals. — 5 large normallj-, the oth touching 2 scales 


Tur 1 OI'JONOIS SN \KI s> OF INPIA 


C3 

lelunl m nndllL orijod\ 23 to 2? 1 1 not ndged 

lalonKv 1 1 f il< divtd d 

lht(rihd\)n — An mlialitant of JsortJiPm \fnca anJ South- 
iTsternrurof ite'ctnid tiirougii Isin Elinor eisf«anla o as to 
ijjolnfle J^alnclu Inn and Ka hiiur on thf* Injigo of it* distribution 
I'own — 2>otIjnig 1 iionn 
Ih eiifi^is — l»ro«s to t> feit 

Coi ter — CTr(»< oi pale brtnrn abote aitJi a dor al «enes of largo 
bro^^n spots often ed^ed with bKtkish which mm bo conflniiit 
into an undulon^ band or with aniall dark spots or cro«-! bars 
small dark lateral spots and \Pitical bars a Inige \ -shaped 
marking on the npp i ■'Urfac* ot th« head and a ^ -shaped one on 
tho occiput mar be pres nt a «lnrk fttreni liefund the pie to thi 
angle of the month and nswalb ada»kblot<)j or bai I plow the 
Pie , wluti«h 1 (.neath powdcrwl with grtv-bnwn with or without 
dark 1 n w n spot^ end ot tail i ell >w All the mat 1 ings bOinetimes 
apry indistinct (Doulenger) 





PlQ 41 — reendocerastes per-icns(iiat siic) 

PSEUDOCERASTES PERSIGUS-TiiePerso Baluch horned viper. 

f/piifiyuafion — Host easily rect^m^e 1 b\ the so-called ' horn 
Above tho eye, aud the scales m midbodi numbeinig 23 to 2o 
Svjr}^emtnlartj rf aratlfrt — S'ljiriooifi # — Three «nbequal elongat- 
.ed obliquely erect shield* which form the honi above the eje 
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Nasal not touching the rostral or the 1st labial. Uye. Diameter 
rather less than distance to nostril, and distinctly less than distance 
to labial margin ; 3 to 4 rows of scales between it and the 
snpralabials. S^qrralahials 13, the 5th and 6th largest. InfmMnals 
4, the 4th largest, and in contact with two scales behind Snblin- 
guals. One pair. Gostals in 23 to 25 rows in midbodj'. Venirals 
not ridged. SubcaudMs divided. 

Distribution. — Persia and Baluchistan. 

Poiso)i.— Nothing known. 

Dimensions. — Grows to about 3 feet. 

Colour. — Greyish brown with six series of large, ill-defined, 
blackish spots which alternate with those in the adjacent rows. 
The two median are often more or less confluent to form short 
transverse bars. An ill-defined blackish broad streak from the eye 
through the gape, and another less distinct shorter band from the 
lore to the lip. Belly whitish wiBi gre}’- spots. 

Captain Jolly, I.M.S., tells me it is common about Kacha Thana. 
in Baluchistan. 

PSEUDOGERASTES BIGORNIS.-Smith’s Viper. 

The description of this new viper is based on an examination of 
the head and forebody of the only specimen known (now preserved 
in the museum of the Bombay Natural Histoiy Society), and notes 
on the complete snake in life supplied me b}' Major 0. A. Smith.. 
The specimen, a female, was encountered at Khajuri Kach, above 
Gwaleri kolal in the Gonial Pass, Waziristan. ' Major Smith tells 
me he v/ould not have noticed it had not its loud hiss attracted his 
attention from a distance of about 4 jmrds. 

Lepidosis. Rostral. — More than twice as broad as high, in 

contact with 8 small scales. Sup>ranasal. An enlarged shield ‘ 
placed above the nostrils but not actually bordering it. Supraocu- 
lars not or hardly enlarged, but two scales are somewhat elongate, 
and free. These are now depressed, but ilajor Smith says in life 
they were erect, and formed the so-called horns.” They are 
separated from the ocular ring by a row of small scales. No other 
enlarged or modified shields above. Nasals. — Two, the anterioi- 
and larger is not in contact with the rostral, and forms about 
three-fourths of the circumference of the nostrils ; the posterior. 
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sroal), coTnpletrs flio tJrciimfprenre of the nostnl? Sujrralahnh — 
Xlinj, tho 5tli h^ge^t, and in contact with 2 scales behind 
{^ulhnqmU — One large pair in contact with two scales on each side 
behind, and witli 4 infralabials ( o<faIs — 1 wo heads-lengtha behind 
the head 2 1, midbodj 21 ktels pn ‘^nt in the anterior three-fourths 
of each scale where thej diKt* , and tnd before the apes, no 
obliqno rows Ultimate row Imt <i|ightlv larger than tho^e immedi- 
ateU above U 

/limerijions • — It measured 24^ inches the tail accounting for 
3 inrlies 


Colour — nn®l j Kltaki with a sene of broad short transverse 
bars on each side of the spine Thest me alternately dusky sienua 
and du-h) blm'>b |:jre> OnJaide these bars are other bars and 
epots of dusH bhii--h and a lm« sped ling of blackuli llead 
mitforin Tail blaoki^h at tip Bdli white 3he ms nos i dull 
tcUow oebro 


Tho enal t appears to have liannoni«ed very strikingly with its 
8«rromiding«, foi tlic t-oi! around was of the same hue as the 
ground colour and manj ‘•tones were scattered about tiuged with 
brown and lihu-li ot almwt the sami shailes as the markings on 


the Inch 


AZEMIOPS FE/E-Fea’s Viper. 



Sub 



FlQ <5— Awmiop? fe« (after 
Wonlm^eT) 


/rfeidt/icrtfioM - — (1) scales in niidbody 
1 7 (sfle fig 7) (2) 0 snpralabials of 

which the 3rd only touches the ej e 
These two points w hen co-e^isting will 
serve to difierentiate this from every 
other Indian snake 

Svjrj^emeidary tharaclert — Uronfal 
unusnally broad, about 3 times the 
breadth of each supraocular TSasal 
touches 1st and 2nd infralabials only 
hmtnl present This is the only 
poisonous snal e with large shields on 
the head in which this shield occurs 
JVieocaJars 3 A very unusual feature 
(Except the pit-vipers I know of only 
one other snake where these shields 


9 
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are 3, viz., Lytorhynclius j)amdoxiis.') Tem,2wrals 2. The upper 
touching one supralabial only, viz., the 4th. Eye "ndth vertical pupil. 
Supralahials 6, the 3rd only touching the e^ye. iSuhlinyiials . — One 
pair only each in contact -with 2 scales behind. Infmlahioh 3 only. 

Distribution . — One specimen only known discovered by Signor 
Fea in the Ka'chin Hills of Upper Burmah. 

Poison . — Nothing known. 

Dimensions . — 2 feet. 

Colour. — Boulenger* says: — “Lower parts olive-grey with some 
small lighter spots ; chin and throat variegated with yellow.” He 
further remarks it is strikingly like a harmless colubrine in external 
appearance. 


Fauna of Brit. Ind., Rcpiilia and Batractiia, p. 419. 
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Snake Bile and Snake Poisoning. 

In renfling flio n-port*i ol bniKe c-isunltie^, winch appear from 
time to time in vanovis publications, I have been forcibly and 
rcpeaUdlj “tmcKuith the \erj iiicompkte way in ubicli many ol 
thcs-f' c'lPt.s are recorded, and al-vO bj the fact tint m many cases 
the dingnoais of siiaKe-pm oning (pflitlcxivnua) appears to have 
been quite unjii'-lifiod 1 requmtlj one or t«o of tbe most obvious 
symptoms in a eve ai’e mcntioiud — not necc^sanl^ symptoms of 
oyAtfard mi« at all — to the ( \i hiMOn of nianj others nhich though 
le®3 ob\ioii!s arc perhajrj ol griatei importonre lu establishing a 
diagnosis It appiarh to me that the term flnake-bito is often 
Used A9 spionrmoiis uifh hnake-poiaomng and tho mero fact 
that a man Iim been bittc n hi a ^nake or js leported as hai ing been 
bitten hj a cnike has licen the tnlv ju‘<tification for considering 
and recording the evo os one of buakt»-poi'oning Jfany case? 
appear to be rccord<d os snake-poi oniii., \%hich should haie been 
retnrmduonml punctured orwoimil laceralid 

Mow in case's ol Bnaki-lnli whether the wounds ore inflicted bj a 
harmless or a poi‘*i.niou3 species, a c rtam tram of symptoms follow 
which oro the dirts t nsuUof fright and kindred emotions pain, 
elc Some of tho«e are so serious that tliej end fatally but 
whether fatal oi not a gnat manj of tluse ea'ses are wrongly 
diagno'Ctl, the sjinptomsdm to fright l>eiuK imsinterpreted as the 
n suit of «iual o-poi’'on 

CompffcaUng Effects of Fright 

Tlie gm\ itj of SI niiitoin«i duo to fright dc»3 not appear to me 
to W sufficiently recognised though there is no doubt in my tniml 
that fatal ca«es from this cause aio abundant, especially among the 
timid natiiP ‘1 fif tlus couutn 

To take examples, Fayrer leconU the case of a man who was 
bitten by a alow Ions (Aycfiafii* laniwj/wdua), a perfectly harmless 
little creature of the onler rnmates Natives believe that the bite 
of this onmial is fatal and tins man sharing the conviction of his 
race, became nbrmtd and wjtliin five roinutea was in a senseless 
state necessitating 5 oi G hours of Mgoroos stimulating measures 
to rcbtoro him Sir SI II Oakes has written to me of a fatality 
from the bite of a ‘ bis cobn ” one of the monitor lizards (probablj 
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Varamis hengalensis). The subject was a woman of 50 who was 
bitten on the toe, and she died in li hours. I believe there is not the 
slightest doubt that this lizard is completely innocuous. Mr. E. E. 
Green remarks that year by year in Ceylon the Registrar General’s 
annual mortality report returns one or more cases of death from the 
bite of the brahminy lizard (Mahwia carinata), a little skink which is 
perfectly harmless, though the natives think otherwise. 

A man came under my care in Rangoon in an unconscious state 
having been bitten by a harmless water snake (Tropidonohis jnsco.- 
tor), and was 17 hours unconscious in spite of vigorous stimulating 
remedies. Dr. Willey reported the death of a woman in Ceylon 
from the bite of a common wolf-snake (^/ codon milieus), a perfectly 
harmless species, and Dr. Ewart met with serious symptoms after 
the bite of the same snake, all of which were due to fright. 

The same species was responsible for another instructive case 
reported by me in the Bombay Natural Histoiy Journal (Vol. XX, 
page 521). 

A cooly woman in Chanda (C. P.), aged 22, was bitten b}’’ a 
snake in two places on the middle of the middle right finger. 
Twenty-five minutes later she was brought to a dispensarj’-, where 
the subordinate in charge believing the snake which had been Idlled 
and accompanied her, was a krait, applied a ligature, freel}'^ incised 
the wounds, rubbed in crystals of permanganate of potash, and 
injected two doses of antivenene 30 c.c. each. She complained of 
thirst, burning pain in the hand and arm which later became numb 
and vomited twice. Half an hour later, she was comatose with 
respirations 30 per minute, and a weak pulse of 120, which later 
became imperceptible, and swallowing was reported as impossible. 
After lying unconscious for 5|- hours, with brief intervals of con- 
sciousness, she revived, asked for water, drank, and then slept 
soundlj’- to awake next day quite well, except for burning pain and 
numbness in the hand and arm. 

Fortunately the snake was killed, and our cori’espondent liad it 
placed in a bottle, and sent it to the Honoraiy Secretaiy of the 
Bombay Natural Histoiy Society when it proved on examination 
to be the harmless Wolf snake (Jjifcodon aulictes). The notes of the 
case were supplied by the Hospital Assistant who attended the case. 
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The bVinptoms — \ omitmg, colhpca with weak pul-e, anil jncap- 
nhilitv {o swallow (not a ginuiuo pamlysn) — ary all to be attributed 
to an attack of syiicopi', in tho miin due to fright, but probably 
aj"ra\at«l bj tho pain occasionul by tho surgical uoiintl'5 and the 
burning of tho p«.rniAnganate 

Ilml the snake not been kilted, this casualty like so nianj otliers 
uoiild probably lia'o Ikmi rtport«l a.< another ca«e of sua! e- 
poi'oning cun'll by aiitiaenciie or permanganate of potash 

Now it appears to nio that quite a large niinibei of ca es are 
ixporteil each vear ns snake poisoning which have nevu shown a 
symptom of toa umia, but which are comjiarable to the raee» quoted 
alxne (he gravnty of tho symptoms Ik mg wrongly interprctwl ns 
due to the action of anaho venom 

I think tho conditions to U imt with m ihr two 8tatt« la, 
fright and coUihruu poiaiming reqwm emphasi/mg e»peciallj as 
they are m almost cscry detail fit rikingh diflirmt and as a result 
call foe complch ly difTcfvnt methods of in afnn nt 

To higm with fright ojKmting through ihc ueivons Btsteni 
mainly alfc-ets tin heart The symptoms roai vaiy from a transient 
pallor and giddines , to syncop of e> profound a iiafuro that unless 
combative measuns are gpcctlily employed th' tomlition ma\ p^s 
inxinsibly on to death 

Now if we take tho cobra as the type of a colubimc snake the 
lovanna produced by its bite exerts its mam foice upon the 
ncTTona syntem, ftud principally operates upon the re«piratoiy 
cinlre tlic heart remaining unalhcteil Xlie constitutional etiects 
seen jji the two aro as follows — 

Coira^imiaiitiinj 

(1) Onset of weakne** otton »utWcn (1) Onset oC weakness very gradual 
(.») Inrolnntary prostration , ofton (2) Itocumbency voluntary after 
tbopaiant falls in a f amt and some time owing to gtailualloss 

IS brought m this state to boa of po ver of legs The patient 

pitQj often vralks to hospital by him 

self or With help 

(1) Oimplete or semi unconscioueneim Coaeciousoess not unpaired. 

(1) Syncope— (4) Heart not affected— 

(n) I’aUid face, (®) natural at first, iind 

later ou, 
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Fright, Cobra-poisoning. 

(b) Cold clammy skin, (b) Skin warm, 

(c) Feeble or imperceptible pulse. (c) Pulse of normal force and 

regularity. 

(5) Breathing shadow, sighing and (5) Breathing gradually becomes 

weak, and unduly frequent (30 more and more laboured, and 

a minute or more). quickened ; gasping towards 

close. 

(6) No paralyses. (6) Paralyses. Gradual weakness 

of legs mounting upwards to 
trunk and head. The head 
droops. The e 3 ’’elids droop. 
Swallowing becomes difhcult, 
the lower lip falls away from 
the teeth, and saliva dribbles 
from the mouth. Articulation 
too becomes difficult. 

(7) Death from cardiac depression. (7) Death from respiratory depres- 

sion. 

The symptoms of fright often veiy speedilj* declare themselves, 
far more speedily than is ever the case in snake poisoning. In 
some reported cases we read that the patient is seen or is brought 
to hospital in a senseless or nearly senseless condition, it may be a 
few minutes after the bite, and as one reads the record it seems 
that this unconscious state has been interpreted as the outcome of 
absorption of venom, and remedial measures have been at once taken 
on this supposition. 

The incomplete and unsatisfactory fashion in which many oases 
of snake-bite are reported, makes one feel that much valuable in- 
formation relating to the clinical manifestations of the various 
venoms is being lost to science each year, and with regard to manj- 
of these ophitoxins we know absolutely nothing. I would propose 
that every case of snake-bite should be returned on a prescribed 
form similar to those now in use for recording cases of cancer and 
enteric fever. If all cases were so returned a gi-eater uniformitj’’ 
and value I in the records would be foilihcoming, one would be able to 
judge the constancy of the signs both local and general rvliich 
accompany the various forms of poisoning, an}”^ differences iu the 
clinical manifestations occasioned by the various venoms would 
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{>?cotne appirent, one would bo ible to (Ii^crimin'ite between 
genuine ind spurious cases of opliitox^mta and po^iMj form gome 
opinion as to the mimberof fatalities in India reported -is suaki? 
bite, which are duo to poi-onoos bites as compared w ith non-poi«ou- 
0U3 I would projwse a form somewhat as follows — 

Casualty return of snake*bite. 

btation 

Bex 

Ago 

Date ami bnar of bite 
Hour of adinuaioii 
Part bittcu 
bpecica of lonku 

Uosult U fatal raetliod of death sy^ncope or 

aiphyxia Time elafscd tinco bite 

Symptoms— Local— 

(а) Pam 

(f) Strolling 
(e) Saniout oozing 

(1) Appearance of tissuca niicD cut into 
(i*) Charai-tcre due to mechanical causes 
General— 

(o) Consrionsness 

(б) Despiration 

(e) Syncope, Pallor — 

Warmth aa 1 uctinty of #fao 

PuUe 

Vojujbog 

Onset of wealmese , 

(d) Paralyses Onset of weakness 
Sequence . 

Drooping head 
Drooping cyebds 
Articulation 


10 
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Phonation 

Deglutition 

Salivation 

(e) Heemorrhages ... 

(/) Other symptoms 

Treatment. 

In addition to this I would suggest that in every case where a. 
snake is produced it should be sent to the Parel Laboratoiy, the 
Bombay Natural History Society or the Indian museum, for compe- 
tent and confirmatory identification, no matter whether believed to 
be harmless or poisonous. 

From the foregoing remarks it is obvious that the symptoms of 
snake-poisoning must be thoroughly imderstood before rational 
treatment can be carried out. First of all it is most necessary to 
determine whether a case is one of snake bite or snake poisoning. 
The symptoms due to fright have been sufficiently detailed in the 
comparison of this condition with that of cobra-poisoning. 

Another train of symptoms is likely to be met with in snake 
bitten subjects of a hysterical type which may complicate the case 
for the diagnostician. I have on more than one occasion vdtnessed 
such. It is not uncommon for a reputed snake bitten subject to be 
brought to hospital in an apparently unconscious state. Such acts 
as vacantly staring with open eyes and twitching or tightly closing 
the eyes, or partially closing them so that the patient may see what 
is going on around him, without appearing to do so to the anxious 
relatives, rolling the eyeballs, puffing out the cheeks, twitching the 
lips, gnashing the teeth, and lying prostrate with rigid limbs may 
deceive those who do not realise these ai’e exaggerated acts, not 
paraljHc ones. 

These symptoms are of gi’eat importance in diagnosis, and ti’eat- 
ment, and should always influence the inductions to be drawn in a 
case of recoveiy from supposed snake bite. 

In this connection it is most impoifant that the following facts 
should be realised : — 

(1) That it is quite jqossihle to he hitten h>j a qmisonowf snalce 
without being jpoisoned. 
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(2) Thni m Ihi cn^t of toialal a fnaXe Of Oie colrn, it ijiiile 
/wsfl/r-* to fo foifonot, lut la reten e a mhJefhal doge 
(Limb 8i\i that SO jner cent of cobra poisoned enijects 
n onld not die for tin reason ) 

(S) li u imfiMe for a fei*on io dti" ftoni iho Inle of a harmless 
enn/t, denlli bemir bronglit abont by the depreesing 
inflaence of feii or an-^ietj on t!io Iieart Such cases 
ha\c been aiixadj citnl 

Snake Poisons. 

I projvo'p fir:t to state biiHU the mam efleets of snake poisoning, 
cTplam the moile of action nnd wJiere po® ihle ilhi^trato mj remarks 
hj quoting well nporti^d lase-* m medual literature 

llefore doing so perhaps Is-houll ea\ that in the present re- 
copiisedsiateni of (la««iiKation the enake« ol the world are divided 
into 9 families All the known poiHuiou- «q)eties lulong to one or 
other of two of the«e famihcN » the f oUtl>n<iit and the I t^>en<i«3 
Jlany Colnbrmes are harrole » but all \ ipers are poisonous and 
among our Indian poisonous 'inkts wt have everal ruprepentatives 
ofhoili families 

Now snake reiioms of the Coliihnne class di/ler but ^llghtly 
among themselves iji their tompo-ition and mam ofTects npon 
nijimals, and the sanieieniark applies to the Vipennecla'^ Tlio 
s\ mptoros ev okcd b^ the Colubnne ela.s taken collectively differ 
cousiderablv from those proilniinl bv the \ ipenne 

Coinhrme poisons act chieflj on the central nervous system (coni 
and brain) and cause death hj parali-sing the respiratory centre lu 
the brain Hitir ellects upon the bfootl are slight compamf with 
the Tipenne class, so that Jaemoirhages are not usual, and when 
present are not severe 

Vipenne jjoi'ons ha\e no paraly~mg eflect upon the nervous 
system, except on the vasO motor centre, but a very marked eflect 
on the heart and blood, death being usciallr hrooght shout by 
paralpis of thevaso motor centre, exliaustion from profuse and 
persistent bleeding, or from i,eptiCc8mia (a blood poisoning due to 
germs) 
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THE COBEA. 

Toxins of Cobra Venom.^ 

Chemical formula C 34 Hjo Oj, (Faust). 

(1 ) Toxins operating on nerve ceils. — 

(a) A depressor that paralyses the respiratory centre. 

(Brunton and Fayrer.) 

(b) A depressor to the vasomotor centre. (Lamb.) 

(c) A depressor that paralyses centres in the bulb. (A. J. 

Wall.) 

(d) A depressor that paralyses the ends of nerves including 

the phrenic nerves. (Brunton and Fayrer.) 

(e) A destructive agent to cells generally in the spine and 

cord. (Lamb and Hunter.) 

(2) A direct stimulant to cardiac muscle. (Brunton and Fay- 

rer, Fraser and Elliot.) 

(3) A vaso constrictor. (Brunton and Fayrer.) 

(4) Toxins affecting the constitution of the blood. — 

(а) An antifibrin ferment that reduces clotting of blood. 

(Brunton and Fayrer.) 

( б ) “ Hmmolysin ” destructive to red blood cells. (Hilson, 

Eagotzi.) 

(c) “ Leucolysin ” destiaictive to v-hite blood cells. (Flexner 
and Noguchi.) 

(tZ) An antibactericidal principle that destroj's the normal 
activity that blood exhibits towards the invasion of 
germs into the bodj'. (Flexner and Noguchi.) 

(5) Toxins destructive to other cell elements. — 

(a) “ Hjemorrhagin ” destructive to the lining membrane 

of arterioles. (Flexner.) 

(b) Agents destructive to cells at the seat of injury. 

* Because many of these elements have received special names according' to their 
specific action it must not be inferred— in this or in other venoms — that each is a 
separate toxic entity. On the contrary it is probable that the element in cobra 
venom that operates on the respiratory centre (neurotoxin) is also the destructive 
agent to the red-blood cells, in ■svliich case the name hajmolysin ” should be 
suppressed. Possibly other elements have a dual or even a triple action. 
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Of TiiF Arrm of Cobiu Tovl^s 

(1) (rt) TJie ‘ H«»iirote’cin pimlrsing the resptntoiy centre 1-5 

tlip intHloniiinnt a^nt in causing death It is 
Vvsi led b\ I (d) and sUghtlj Ji). 1 (h) 

(h) The enVct<? of the toxin tint dcpre the \a^c)' 
motor contre an nt iitraliscvl by the combined 
antagom tic nitioii of 1 and J i In* reanlt is that 
after breathing has cea ed artificial respiration is 
cipable of prol niging hh for man} hours 

(e) Tins toxiM oprratiii^ on »eitrd centre? Jii the 

bulb evol cs fj mptoms bunilar to t!io»w seen 

m bulbar paU\ nhirc !ip-» tongue threut and voice 
an para!}Srtl 

(d) Aaaisfa 1 (») Ilk tlie pnidorlion of a-iphyan 

(r) The toxin uimotro|hui destroys neivo cells gene- 
ral!} hut itt> nclioti !•? not been m (he human 
King death lx mg brought about lij the more 
b}xed\ actimot 1 (o) When 1 (o) is uisiiihcient 
to cau 0 death the dwe of amvotrophin is too 
small to produce death or men to ai noiisly affect 
the bitten siilject 

(2) The cardiotonic eleraoit bj roinfoicuig the luart muscle 

he!p» to pro one th« blowl prci-sure-, and helps to coun- 
teract the etfect of 1 (/) 

(3) 'Xhe vaso coii«tric»oi by reducing tbo calibre of the blood 

rab>ca blood pre'^uro and acts indirectly m rein- 
forcing the heart With 2 it completely counteracts the 
effect of 1 (f>y 

(4) (a) The effect of the antifibnu ferment is seen in the 

reduction of clotting powr in the blood, and this in 
conjunction with 5 («) account for the lifomorrhages that 
maj occur 

(V) “ Ilromolysin ” by destroying red blood cells contributes 
to the asphyxia produced by 1 («) nidcd li\ 1 (d) 
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(c) “ Leucolysin ” by destroying white blood cells reduces 

the normal power of the sj-stem to resist microbic 
invasion of all sorts. 

(d) This aids the action of 4 (c) if indeed it is a separate 

entit}^. 

(5) (a) “ Hmmorrhagin ” by damaging the lining membrane of 

the arterioles allows leakage of the vessel contents. 
It in conjunction with 4 {a) favours the occurrence 
of hsemorrhages. 

(6) The local destruction of cells accounts for sloughing of 
the wounds, and the fomiation of an ulcer when the 
dead tissues have sepai’ated. 

Compared with the venom of other snakes, cobra venom ranks 
third in virulence among our Indian Snakes. The sea snake 
Unhyd/rina valaJcoAyn stands first and the krait, Bungams cmndeus, 
a good second. Lamb’s estimates based on injections into rabbits 
show that cobra venom is one-seventh as vii’ulent as the former, 
and one-fourth to one-fifth the latter. Rogers experimenting on 
pigeons puts cobra venom at one-tenth the former, and half the 
latter. 

Cunningham computed the capacity of the glands at ten lethal 
doses for man, but Lamb shows that under exceptional circum- 
stances a single cobra may contain twenty lethal doses in its 
glands. 

It seems to me that in Colubrine poisons two toxic elements are 
associated in the murderous assault upon the nervous system, the 
one precipitate b}’’ nature, the other dilatory. This appeal’s to be 
the interpretation of the facts disclosed to us by those who have 
worked experimentally in the field of ophitoxicologj^. It would 
seem that the more hasty associate ('neui’otoxin) has no destractive 
action upon nerve cells (?). How else can one explain the com- 
pleteness, and rapidity with which a cobra bitten subject recovers 
when the dose is sublethal ? In waning the symptoms in such 
cases disappear about, if not quite, as rapidly as they a]ipear when 
waxino-. Lamb and Hunter state that in monkej'S that succumbed 
to an injection of cobra venom before two hours had elapsed, the 
nerve cells showed no degenerative changes. If death was delayed 
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be\ oikI this timf> cligcucratuf' change® were protluced When once 
flegenerative changes Iinie occurred can recover) he eo complete 
and rapid ’ It is nicQuceunlile to inj mind that nerve cells that 
show Diarhit] degeneration such as is leconled h) Lamb and Hunter 
m monkijs that ditd from cobra and errulittt pou>on can regain 
their normal ^tnictnrt and function lu a few hours To allow that 
this IS jm->'’ible is to coiicwle to nervo cells atnicturallj iiynred bj 
pnahi poison a povui of reg neratiou nevei sotn m nerve cells 
Ftructurallv damaged bv am other morbid ptwe ■>es and greatlj 
in oxce s of tint hliown b\ ain othei IkkIj tills tint have suffered 
fittncturallv which under the mo t favourable circum«t3ncp- require 
three or four <lavs to regain their normal tone and functions 

The fact hovvt V « r that a degimiation of nme cells does un- 
doubtedli occur after lethal d ic-* of tohia and eamlmf poj^ODirtg 
appears to me to bf tlu la nit fth rth ruumbu ot file partner- 
ship (for whnh I fnjjo* the ninn ainvotrophin ) It lias been 
shown bv Lamb and Uuiitei that m tlu rhronit form of poisoning 
from Jfinu/irus /flfeich # veiv extm up dt generation of the ncive 
cells occuifl ui the brain ami « onl and that n jx-Cidiar form uf fatal 
illne«s 18 provol»c<l whieh is not ?p*n after an) other form of snake 
jxn oning whuh has )et Inxii investigated It appears to me that 
cobra and conihifs venoms tontain both Ok toxic pnnciples neuro- 
to\m ’ and ainvotrophm but tint the neurotoxm is the 
predoiniiiant as ocnti piotliKing diatli wrj otten before the more 
lazv, and m tlie-o poisuiis vreakei associate ainjotroplna has 
had lime to make it*-Llf felt It is probable too tint the ‘ amvo- 
trophm " pre«eiit in a «iil>-letbal do p is too tmall in quantity to 
work much if au) destruction on the nervous elemeht'* so that 
when the efit-cts of the neuiotoxm wane, recovery is complete 
and rapid 

In the case of the banded krait (H faseialai) tlie position seems 
reversed, and ‘ amyotrophiii i» the predorainant partner Hence 
although early symptoms attributable to neurotoxm ' are evoked, 
the bitten subject ma) recover from these entirelj, onl) to acquire 
anew tram of symptoms later on the result of ‘ amjotrophm, ' 
which, though more dilaton in its attack, ma) prove more in- 
exorable and cause death 
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Cobra Toxemia. 

Symvpioms of Cobra Poisoning. 

In a subject poisoned by a cobra, -which we may take as the type 
of Oolubrine toxaemia, the earliest constitutional symptom is a 
feeling of intoxication, but this frequently passes unnoticed in an 
unobservant subject. Later the patient feels his weakness (para- 
lysis) insidiously creeping upon him, till, uncertain of maintaining 
the upright posture, he vohtntarUy reclines. His paralysis begins in 
his legs, mounts to the trunk, and finall 5 >- affects the head which 
droops. Synchronising with this drooping of the head, a drooping 
of the eyelids may be noticed, and simultaneously the muscles of 
the lips, the tongue and throat become gTadually paralysed. As a 
result the lower lip falls awa}" from the teeth, allowing the saliva to 
dribble from the mouth, speech becomes increasingly difficult, till 
the subject, unable anj’- longer to control his lingual and labial 
muscles, attempts by signs to communicate to those around him, 
often striving with his fingers -to remove the viscid saliva that 
clings to his mouth. Breathing soon becomes embarrassed, later 
laboured, and finally impossible. Distress is written on the counte- 
nance, which becomes increasingly livid from defective aeration of 
the blood. Swallowing similarly becomes difficult, and later 
impossible, so that fluids taken into the mouth are apt to regur- 
gitate through the nose. Nausea and vomiting are frequent 
symptoms. A convulsion often heralds the cessation of respiration, 
but the heart goes on beating for a minute or two longer. 
Consciousness is retained till the end. There appears to be no 
special sequence in the development of these paralyses. Those 
aSecting the muscles of the lips, tongue, voice, throat develop 
synchronously, and evoke a train of symptoms exactly comparable 
to the organic nerve disease “ bulbar palsy,” as first pointed out 
by that excellent observer A. J. Wall. Such are the effects 
produced by the paralysing influence of the poison on the cord 
and brain, which may cause death in from to 6 hours usually. 
(Nicholson says after 12, or even 24 hours). - 


Symptoms arising from the action of another toxin, viz., 
hmmorrhagin on the blood may be present, but a discussion of 
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lJu c wil! come moro «Iien jltnJmg «itli Viperme 

J^OI^onlng (« e p^go 103) 

IjociI eirccts nro alw'i\ s more or m (*\ idcnce bnt the'o ngini 
much more pronouiioid m Vipennt* poisoning me better 
con i(hn<l niulcr tbit luvl (#<« 100) 

Oho action of cobri \tnom can l»o eiMlj nmembend from the 
wonlCOlillA CO stands for COnl and lilt 1. foi TUI Am showing 
that it 13 till cxritril nmou« stsfetn tint is; niatiil,} a/TectKl Again 
f OBK stand for Clotting 01 lUunl Rc<liict<l and V gives ns 
tli»‘ intvle ol death in the vvonl Aeplij, via irom paralj ms of tin, 
n piratorj centn 

Illuttratuc I «« < 

No 1 

Cobra bite loao:mia Death in Cj nmiutes Autop»v 

Rcportoil by Dr Ilil^n (/ndtni iledtffll Ottobir lb7 3) — 

‘On ft night in Iniie at about lialf pi t IJ oclock Dabce a 
llindn pnnkali <ooIie was bitten ou the shouldci In arobra wliil t 
slttping On iti«{ Pctiii„ the wound there were found over the 
prominence of the right deltoid and iboul rhrte-vjuartpra of 

an inch apart two large drops of a clear berons-hl e Quid tinged with 
blood, whitli had oppareutlv ooreil from two ‘•mall punctures o 
minnlc that llu V could not be perceived by the naheil eve A 
buniing pain was complained of in the neighbourhood of the bite 
winch rapidU increased in jntcn«itj, and citemled 60 03 to affect a 
nrctilar portion of the integonient of the size of an orflinary 
saucer , and, judging from the dcocnptioii given of it it was very 
similar in character to that produced 6y the sting of a scorpion 

At 12-45 \ M , or about a quarter of an hour after being bitten 
lie complained of a pain ui his shoulder shooting towards his throat 
and client and said he was beginning to ft el intoxicated , but there 
was nothing iti Ills appearance at this time to indicate that he was 
m any way under the influence of the poi on On the contrary, he 
was quite calm aud collectul and answered all questions intelligent- 
ly , at the game time that be wais fully ahve to the danger of Ins 
11 
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condition. The pupils were not dilated, and they contracted when 
exposed to the light of a candle ; his pulse was normal, and there 
was no emban-assment of the respiration. About five minutes after 
he began to lose control over the muscles of his legs, and staggered 
when left unsupported. At about 1 o’clock, the paralysis of the 
legs having increased, the lower jAav began to fall, and frothy and 
viscid saliva to ooze from the mouth. He also spoke indistinctly 
like a man under the influence of liquor. - At 1-10 A. M. he began 
to moan, and shake his head frequentl}'- from side to side. The 
pulse was now somewhat accelerated, but was beating regularlj'. 
The respirations were also increased in frequencj’-. He Avas unable 
to answer questions, but appeared to be quite conscious. His 
arms did not seem to be paralysed. At 1-15 a.ji., tAventy-five 
minims of liquor ammoniEe Avere rapidl}’’ injected under the skin of 
the forearm ; but as this produced no results, the basilic vein Avas 
laid bare, and tAventy-five minims injected into it. 

“ The operation caused no amelioration in the symptoms, and the 
condition Avas evidently becoming critical. He continued to moan 
and shake his head from side to side, as if trying to get rid of 
viscid mucus in his throat. The respirations Avere laboured, but 
not stertorous. The external juglar vein of the left side Avas next 
exposed, and tAventy-five minims of the liquor ammonia injected 
into it ; but AA'ithout producing an}* good effect. The breathing 
gradually became sloAver, and finally ceased at 1-44 A.M., while the 
heart continued to. beat for about one minute longer. Ho conAUil- 
sjolis preceded death, Avhich took place in one hour and five 
minutes after the infliction of the bite. ’ 

Post-mortem examination at 6 a.m., or five hours after death. 

Rigor moiliis well marked ; countenance placid. Nothing 
abnormal could be noticed externally,- except a slight tumefaction 
of the bitten shoulder. The apertures formed by the fangs of the 
snake could not be seen Avith the naked eye, but on removing the 
skin extensive ecchymosis of the cellular tissue Avas disclosed 
around the bitten part. The blood Avas eveiyAvhere fluid and of 
a peculiar claret-like colour. 

The large thoracic and abdominal veins Avere gorged, and all 
the cavities of the heart Avere distended Avith the fluid blood. 
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Both lungs were mnch congested, and on raalving a section, 
blood flow ed freely from them 

The h\er, spleen, md kidiieta weio of a deepei coloin than 
tisual, but other\n«e thej were health) 

The membranes of the bmn weie much congested, but only a 
small quantity of serum was found either external to tint organ 
or in its lentrjcles 'Iho bum sulistmce w as noirhere softened 
or di«eased, but a se<.tiou di-.pla\ed numerous jwncta erumla 

The j-ost-iHorteuT appearance^, in short, were identical with 
those seen m tlie loner auimaU after cobra bite except tint the 
blood did not coagulate on exjxj^ure to the air On examining 
this fluid with a microscope, mognifting oOO diameters I was 
unable to ob«er\e an\ of the peculiar cell formations wiiicii aie 
•laid by Proftasor Ilalionl to be <Ii«ceimble m it aftei death from 
xnake-bite 11^. white cells were not incrca^td m numbers 
while the red coipnacles wcie, to a gnat extent brohen up and 
had coalesced, so foi as to foim bright red amoiphous masses 
Man) of them, howeaer had nndeigone no change 

No 2 

Cobra bite Se\ ere toxiomia Hecoi er) 

lleported bj Dr A iiicent RicbanU and quoted by A J Wall 
(liidiau Snake Poiaon- p lo ) 

A man named Bamon Das aged fortj venr-. was bitten by a 
snake on the shoulder about 3 o clock in the morning From his 
de-cnption it was probablj the snake teimed h\ the natives of 
Bengal the “ Teutuliali Karis ' (a spectacleil cobra) about four 
feet long lie had complained, aftei the hite, of feeling in- 
toxicated, had Toniitcd and could neither stand nor speak though 
he had continued to be jierfectly conscious At 10 am, when 
Dr Bichaids saw him he was heing supported in the sitting 
posture bj tw o men Near the postenoi border ot the deltoid of 
the left arm were two rathei indistinct fang-marks at some con- 
siderable distance from each other, one fang-mark, however, more 
resembled a sciatch than a puncture The arm was painful, hot, 
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and swollen, measiiring eleven inches in circumference, whereas 
the other arm at a similar part measured only nine and a half. 
On cutting through the punctures the track of the fang was clearly 
visible though the staining of the areolar tissue was veiy slight 
indeed. He had no power whatever over the eye-lids, which 
had dropped, leaving only the lower' parts of the pupils visible. 
The pupils were perfectly natural and the irides responded. 
When asked to identify people he pushed his head back so as to 
bring the person' into the line of vision. He could, in fact, see 
perfectlj'- well. The hearing was not affected.' There was profuse 
salivation, the saliva streaming down from the corner of his mouth. 
The lower lip had dropped. He could speak but veiy indistinctlv. 
so indistinctly that his friends had to ask him to repeat what he ' 
said. The intonation was peculiarly nasal, much resembling that 
of persons who have lost part of their palate. The lips were not 
used in his endeavour to pronounce his ziame, consequently the 
labial “ b ” was omitted, and he answered with a very indistinct 
and nasal “ Aon Has.” On attempting to swallow some water it 
was returned through the nostrils. He was Unable to clear his 
throat, which caused him some distress. He felt some difficulty in 
breathing, though the respiration was but slightlj’' embarrassed. 
The superficial temporal and frontal veins were veiy distinct and 
cortnous, being gorged with blood. He could not walk himself, 
but if supported walked with an unsteady gait, though he had 
perfect control over his upper extremities. Still felt intoxicated ' 
and his body hot. Pulse 9G, full and strong. Temperature 
100‘5 P. Occasional retching. 

11-30 A.M.— Slightly better ; still feels intoxicated j leniperature 
101-1 F. 

1 P.M. — Temperature 101-5 F. 

2-80 P.M. — Arm a little more swollen — now measures eleven 
inches and a half; has passed a large quantity of urine. 

Feels a little sick, and the veins about- the face are still rather 
gorged. Now speaks distinctly, and can swallow. Suffering 
rather severely from the pain in the ann . 
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I roni tJiig fuiie the ami jjot ijiwlutJly beftci ancl the niiti com- 
plelplv reco\ercil 

[^Iti^narla — In ting cat weha^e an example of sP\ero cobra- 
jioi'omnj, well de cnleil m nluch the nerve samptonis were 
fiillj developed and jet wbentbej had pa. «ed aw a\ the man wu 
at Once m a statt of thorough and complete recover} — F W] 

\o 3 

Cohn 1 lie loMcnin Recoxerj due lo antnenene mjection« 

Reportid b\ Captain I amb I 51 in the Hoinbay biatiiral 
III tojy Jounnl (5ol \I5 p 233) Hie o/bcer riftueil to 
MIS Captain Lamb hmi'olf and the note ig on tins ircount 
spi’cially \aluabK 

An ollicer of tin. Ub raft n while a^aicting in txtin tmj, the 
l)oi'>on from a tail iireil lobra put liib fiUj.ers where he had no 
biisine«9 to that in th iKi}.h1)ourhood of the snal e b month 
In a moment thi ninnml Ind bnmd one ot its tangs in t! e point 
of tlio right thumb llu llnnnl wasat<nce withdrawn Int not 
lx fore the total nniotmt < f poi on ui iht gland hart boon injected 
Hie sj inptoins both ubjectue and eidjtctne Ac which followed 
w ere carctulU noted as thej o< tnireil Locallj there w \s much 
pam at the site of the injeition Swelling of the parts soon began 
and graduallj became well mailed A. bloody senmi oozed out 
from tlie puncture and contmne 1 to do wj for 2 1 hours 

lortnnateU tor the expeiiment no liesh serum a' as available 
and we had to inject two botti s of a eeruoi winch had been the 
I ropertt of the So«.iet\ and which was at least four jears old 
Inst the week proMOus to the accident I IivI tested this serum 
with cobra venom on rats ami had found that it had littlo or no 
neutrahsing power ihe patient tlien went on with hia work 
About three hoairs after the bite he l>egan to get lethargic and 
lazy did not wish to \jork and prefcmd to lie down Thu was 
soon followed bj eickiie-'s and violent vomiting Then he noticed 
that Ins legs were weak lie wa*> niiaWe to move about and had 
Iierforce to adopt the prone position It appeared then that the 
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serum had had little or no effect and that the case was hopeless. 
Just at this time, however, some fresh serum arrived. Ten cubic 
centimeters were at once injected and the symptoms watched. In 
about an half an hour the paresis of the legs showed signs of 
improvement. A short time later our patient' was able to walk 
away and drive to the club. Locally, the pain and swelling con- 
tinued for some time. A small slough formed. This, on 
separating, left a deep hole which graduallj’' healed up. A 
depressed scar is now the only sign of the accident remaining. 

No. 4. 

Cobra bite. Severe toxfemia. Eecovery without treatment. 

Quoted by Calmette (Venoms, Venomous animals, &c., p. 370). 

A snake-charmer, Kingilien by name, aged 25, was bitten in the 
first phalanx of the right forefinger, when taking hold of a cobra in 
the courtyard of the Pondicherry Hospital. Kefnsing an injection 
of antivenomous serum, the man ran off as fast as he could go, after 
having a simple ligature applied to his wrist. Scarcelj>- had he 
reached his dwelling, when he fell into a deep coma, in which 
condition he was carried to Cottacoupom, to the abode of one 
Souraire Kramani, a land of sorcerer, avIio administered to him a 
certain medicament in a betel leaf. After having vomited a large 
quantity of bile he was taken home. At this time, according to the 
summary investigation that we caused to be made, the j^atient was 
unable to utter a single word ; he could only open his mouth with 
difficulty, and his eyelids remained closed. Kingilien, who had 
partiall}^ regained consciousness, seemed to be suffering from conti- 
nuous attacks of vertigo ; his head, if pushed to one side, drooped, 
and the man was incapable of voluntary movement. Eespiration 
was fairly easy, swallowing painful. The entire hand was greatly 
swollen ; poultices of leaves rvere applied to it, after a few incisions 
had been made with a knife in the back of the hand, in order to 
reduce the congestion. The arm was rubbed from above down- 
wards with the very bitter leaves of the Vembou, or mango-tree and 
prayers were recited. This is all the information that I have been 
able to obtain with reference to this man, who, after a prolonged 
convalescence, is said to have recovered. 
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No 5 

Cobra bito Sonio local eObcts No toxtoinia 

Reportcil bj Dr Nicholson (Indian Snake'<, p 100) 

Two pamh«, who lo bnng Bnake^, got tlnink one Sunday 
ami were bitten whilst playing with the snakes they were keeping 
to Ining me on the morrow They camo to me m great fright 
One li-wl two hctnteil fang marks on a finder, hts Inml also being 
swollen , the other was “hghth srrattbod on the leg Tlie former 
Ind lash nid a string round the fingvr alio^e the wotniil , the latter 
had (lone nothing, the scratch Wing trifling flie serion«ly wound- 
ed man wanted medicine as the wounds were mflioted about a 
(imrtcr of an hour before I did not aee much use in interference, 
and as tin man hid a goo<.l rjniiititj ol arrack nisule of Inni 1 con- 
tented him b\ mtans of a draught of watei coloured pink with 
dentifrice lotion, and they wyin took ihcii departure without any 
coiiatitutional sjmptonn appeanng Hio man s hand \va!» swollen 
when I saw him next day Ilie lobra bj which thej.o men hatl 
Wen bitten and which llwj brought with tlum was m perfect 
condition 

In tlie^e ca.to the cobras had evidently bitten without ityecting 
poison , J liaae no doubt that llm happens frequently and that many 
of tho authentic ivcovtnes as* nbed to antidotes are really dne to 
the want of malice on a part of the snake Had 1 Wen an antidote 
enthusiast, I might lia\e made some nice cases of cure out of these 
aceulcuts 


Tim HAJIADUYAD 

The T0\J>S OJ llAMAORaAD VE^OM 

(1) Toxins operating on nerve cells — 

(a) A depressor that lually paialyoes the re«piratoiy 
centre 

(l>) A depreiftor that paralyses the mds of the phrenic 
nerves (Rc^rs ) 

(2) A caidiotonic agent stimulating heart muocJe (Lamb ) 
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(3) A vaso constrictor tliat increases blood pressure, and further 

stimulates the heart. (Lamb). 

(4) Agents affecting the constitution of the blood — 

(a) An anti-clotting ferment. (Lamb.) 

{h) Hfemolysin, that destroys red blood cells but feeble 
in action. (Kogers.) 

(5) Haemorrhagin ? A principle damaging the lining membrane 

of blood vessels is probably present. 

Analysis of the action of Hamadryad Toxins. 

These are sufficiently detailed under the subject of Cobra venom. 

Lamb by experiment on rabbits found hamadiyad venom as 
virulent as cobra venom. Rogers by experiment on pigeons found 
the virulence rather less than cobra venom. Rogers estimated 
with some doubt that about ten lethal doses (for man ?) could be 
discharged at one bite. 

Being a much larger snalce than the cobra, the mortalitj' from 
its bite is almost certainly much higher tlian in that species. 

Hamadryad Tox^jiia. 

Although there appear to be no records of hamadryad poisoning 
in the human subject in which a fully detailed account of tlie 
sjnnptoms are given, we maj’’ infer a gi’eat deal from the researches 
of Rogers on the lower animals. 

The points to be noted are that the venom acts almost exactly 
like cobra venom, producing death by paralysing the respiratory 
centre in the brain, which action is farther augmented by a para- 
lysis of the terminations' of the plu’enic nerves (the nerves that 
contract the diaphragm, one of the most important muscles of 
respiration). Its effects on the blood are but slight. Prom these 
considerations, we may expect to find a bitten subjects present 
almost the same picture as in the case of the cobra, but bloody 
discharges are still less likely to be met with. Local signs will be 
present in some mai’ked degree (see page 103). 
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Theobald (Cat Kept Brit Batina 186S, p 61) sa^^ a snal e 
charmer bitten hv out in IlnmiaU dii witlnn a fe^^ miinites L\ niis 
(Bomln\,5<at IJi«t Jourl , Vol XI\ p ll'l) mention'! a caec 
of a foolharth Bumnn helieamg Rnake poison pioot tea ing 

one belonging to a Shan ennlc’ tliarincr lu «ns bitten in the 
Jiatid, and eoon afteinanis <h«-d The same obenei al'O ix>cordi 
nnother iiistanee of a Burnian Wing hifttn i>v one in tin ba c of the 
iiule^ finger mill tin ri'-nlt llial he «lie<l ehortli aftenraids He 
al o fumi'liis anotlier east lu whuh flm tinii the iietimwasn 
bulloch, whitli svas bitten b\ ahanialnad which tlu bullocb cait 
pa'i'^pd over The ammal died stou afteiwaid 

Uabj Noble ('UonibaN Nat Ki f Jrurl ^«»i W p men- 
tions one 10 fiHt 1 im h in 1 n^tli fid nfilied hi ^/r Phip on) niakui, 
an nnproiolecla suit »na«Ofl^ wtinaii la \ vu filing hei bi 
the Jpg and maintaining its bo) } j>r al least 8 miniitt MhiJUtna 
btalen ofl '>lie was livite<l b^ a l>o(toi Babu (tuatmeut not 
8p'*ciCed) but su( imbed in al nt 2'* imuiite- The simptonis 
were local pain uid nwelhiiu icimtmj, Idoimd bieatlimg and 
prostration Theobald (Cat lle|t But Ibnnn IbOo p 01) 
records on the mlonnation ol aBnrman an ckphaiit beui^ littiiiou 
the trunk ba a ham «lrj ad w InUt bniw ^mg on some lolia^ w iih the 
nsnlt tliat death eusiiid in alxiut elme hours 

It IS inti renting to note that Di 'NiUioIson rejurted a case 
where a Biinnan snake-cateher w as bitten bj a U n-ir ot specimen 
in goed condition He chewed some segetable pulp and applied 
il to tlie wound and was none tho woi»c foi the bile 

Till COMMON KHAJr (BV\Gimb CJ]hULEUb^ 

The Toxias oi CiERCLrcs Venom 

TliesQ are in the mam identical with those enumeiated under 
cobra a enom 

Lamb bv experiment on rabbits estimated the Mrulence of the 
lenom as foui to Gie times greatei than that of cobra \ enoin 
Rogers opi rating on pigeons fixes the airulencp as twice that ot 
cobra aenom 'With «oraa doubt the latter estimated that an adult 
13 capable of injecting three lethal doses (foi man’) at a bite 
13 
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0.ffiRULEUS ToXAIMIA. 

The action of the venom as tested by experiment by both Lamb 
and Rogers is found to be almost identical with cobra poison. 
The respiratory centre, and the ends of tlie phrenic nerves are 
paralysed, and death supervenes from asphyxia. On the blood it 
has no action in reducing coagulability, but the red blood cells are 
destroyed as in other Colubrine poisons. The local effects are 
sometimes marked ; on the other hand these have been so trivial 
in some reported cases that none could be discovered. Pain at 
first absent has sometimes later become a prominent symptom. 

Prom the above one would expect to find the subject of Krait 
poisoning, suffering in almost the same manner as in cobra 
poisoning. One peculiai-ity, however, is very frequently reported, 
i.e., violent abdominal pain. 

The fact that Elliot found submucous haemorrhagic spots in the 
stomach and intestine of all the monkeys he iwst-mortemed, who 
died from experiment with this venom, taken in conjunction with 
the abdominal pain so frequently noted in the human subject 
sti’ongly suggests internal hsemon’hage. As shown when dealing 
with JSchis toxaemia internal haemorrhages are by no means 
uncommon, and it maj’’ be that “ haemorrhagin ” causes internal 
bleeding in this toxemia in the human subject. In case No. 3 
indeed definite haemoiThages are reported, though the toxaemia 
appeared slight. 


Ilhisirative Cases. 

No. 1. 

Bite from krait over 3 feet long. Toxaemia. Death in 12 
hours. 

Reported by Assistant Sui’geon .Jadul Kristo >Sen. (Indmn 
Medical Gazette, February, 1874.) 

Thacoorprasad, Hindoo, male, age about GO years, was bitten by 
a snake (krait) on the left index finger, at about 9 o’clock on the 
night of the 15th July, while he was sleeping in a room in the 
Bulrampore Maharajah's cooty. 
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lie ua.-? ndmUtcfl iflfo hocpitil it 5 oelock ncTfc mornins', iiitJi 
the foHo\riiig eyinptoms — Giddiness, drowsme‘5», nicohcrence of 
speech , difficuUj of bicathing and a choking scn^ifion m the 
throit I’ulbc 98 , tcnnientnro normil , conjunctircu coiigp'ted, 
pupils diLitod but acted on hj h^lit Ilncl had no stools since he 
as bitten Imt pa«®e<l nrmt seieiil times 'Iho left hiud mis 
livid sMollen, and piinfnl and its motion was much impaired but 
not conipleteh lost , could not walk or «it up unsupported 

OiiwahingolT the paste of native nudiunes with whicli tlje 
finger was toierwl two fang-mirk* about ^ of an inch apart 
from each otlier were cibserve<l on the dorsal aspect of the fing> r 
alHiiit half an inch from its loot 

Then.* being no potent remwl} kiioMii to meet t)je eaigencj of a 
case of this iiatitn Dr Ililfords iiiethaj was ail^pted Im- 
nudialely after admi'. ion liqwor ammonia; (»i\\\ dilutfd with 
mxx of water) wns tntccted m the Uft basilic vein and a similar 
dose with caniphoi water was given bv the mouth no elfects 

G AM — Parotids o'voilen , complaimd of severe shooting pain 
in the loft thigh, vomited once, the vomiting consistid of tena- 
ciDUb mucus ot a grvenish tinge Lnpwr ammonu mvw un- 
diluted was injected into the light basilic vein no eflects 

G-30 AM — Di tressing nan ea, vomited threi times voae 
became verj low , breathing vtrj much oppiessed llecameveiy 
restlesb , complained of smarting pain in the left band Liquor 
ammomm mxv\, diluted with an equal quantitj ot water vvas 
injected again into the left basilic vein, thiough the former 
puncture no efTicts 

7 AVI — Could not swallow medicines, could not epeak , eye 
lids drooped , constantly putting tlio right hand into the mouth 
Spasmodic twitchings commenced in the muscles of the legs 
PupiU acted on by light Pulse fair Ordered, Ammon carb 
gr X , rnm oz i , as an mema, evcij half an hour 

7-15 V M — -Vomited once, no stool and unne At 7-11 Di 
Ileficrnan saw the patient He injected liquor atumoni'o mxxv. 
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diluted witli mxxx of water into tlie left saplienous vein : no 
elfects. 

8 A.M. — Rattling noise in the throat: respiration difficult; 
passed urine in his clothes. Liquor aminonife, of the same 
dilution, was injected into the right saphenous vein : no effects. 

8-30 A.M. — Breathing slow and noisy. Head turned on the 
left side ; viscid saliva dribbling . from the mouth ; pulse fair ; 
extremities cold. Injection was repeated into the left saphenous 
vein : no effects. 

9 A.M. — Died in convulsions, in the presence of Dr. Heffernan, 
about 1 2 hours after the infliction of the bite. 

Post-mortem was not allowed. 

The snake which had bitten the man was caught on the spot, 
and brought to the dispensaiy alive. It was a vigorous krait 
upwards of three feet in length. 

Ho. 2. 

Bite from krait, one and-a-half feet long. Toxasmia. Death in 
5i hours. 

I am indebted to Colonel F. W. Dawson for the following : — 
A keeper in the Trivandrum Mxrseum was bitten on the right 
index finger by a small krait, one and-a-half feet long, at about 
1-30. P.M, 13th August 1907. The bite felt like a pinprick, 
there was no bleeding, and indeed no mark whatever of a puncture. 
He T/ent home, having declined all persuasions to go to hospital, 
and apparently stayed in his house till about 3 P.Ji., when he 
began to feel a burning pain in the bitten finger. He walked to 
a Hakim's house without any difficulty, and soon after arriving 
suffered intense pain in the abdomen. At 5-30 his neck became 
rigid so that he could not turn his head, and his body became 
rigid so that he could not stoop. He was unable to talk. His 
respirations became laborious and coma set in. Froth}'- matter, 
and a quantity of phlegm-like mucous passed with great d'lfficulty 
from the mouth and nostrils. Towards the climax he had two 



Tin roisosoos sv\KFs or l^DU 


93 


tornul-iwf nncJ he dt<<l appirerirh from huftocitioti nt 

ahotit7rM flu «imo rH; It «i-> oho’ncd tint the lipnrt puNa- 
te<{ '■ome time nft< r Im ithiiig hvl cti-ed lurther, Colonel 
Duveon saj** " Tlitre liave Ittn ‘it.vpral macs of dentil fiom Infes ot 
the 1 nit hire lafili in nil ot nnlmh th prominent binipfoms vtre 
Ijiirning pniu of tin bitten pnrt, rigidity of the lucl nnil pnm in 
tlio al (lonitn Ife was intoimicl b> hi$ hcnill eeper that n neigli- 
boursl.o\ of C or 7 jenra < I ngi hn I awaked om morning lecenth 
w it!i an inti n«<. { nin in the abdomen [fe was treated m ho pitnl 
fi r stoinncii«n<.Iie niul Eont homp On reraoTing the mnt on 
which the cliilil hnd slej t n krnit wn^, diecoMred A tram of 
s\mptoins \ir\ similur to those (\|(rieni(d In the keeper who 
cIiihI followed niulthednhl lud No mark of n {iinitme could 
he found on the liody 

No i 

lam indebted to ( nptnin leonnid I oi-sj-th I for tlie 
follow mg noten of n cn>p 

i\\o bites (i-rtn n < trul'ts*-) feel Irng flight Tinxmin 
Dentil from other can es ( ) m hours 

/fidon/ —At e!e\eii o clock on the night of the i7tli Vpril 1911 
a mnh,ftgp(148 npnniwaln well noiinshetl and well de\ eloped was 
bitten m hi-, own compound He etnteil tint he wnlked on some 
Ihnig winch at fif't he mistook tor n fiog this bit him twice 
rnpidly 

He was at once ntteiided to hj n iiativc hnkim whose knowledge 
of treatment confined itself to suako stone ' toni'touia, the 
npplicntion of mud to Ins abdomen and enes The case wna not 
reported to me until eleven o clock iii the morning, 12 hours hamng 
plap«etl 

Oimd o/ — Ascertnined from his friends tlie natives 
Ciddinesa and healaohe, enwe on nhout ODO hour after the actual 
bile Ug complained of *ome abdominal pain and weakness in his 

• TIio verj iktailod description Sflren of the snvko winch wtu Ulled leaves i o 

dot 1 1 11 totliotdcntification 
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legs. When seen by me at 11 o’clock on 28th April 1911, the 
follo-\ving symptoms and signs were present : — 

He lay in the dorsal decubitus in a condition of semicoma, his 
pulse was full and bounding, regular in frequency and 100 per min. 
Eespiration was hurried and embarrassed by secretion in his 
bi’onchioles 80 per minute. 

His pupils were very dilated, did not react to light but the con- 
junctival reflex was still present. Both pupils were equal. His 
conjunctivEe were injected and the seat of ecchymotic htemorrhage. 
There was slight bleeding from the mucous membrane of his nose 
and bronchi — at least, on cough his saliva was stained by red blood. 
His reflexes were noianal (knee jerk, plantar, etc,). He had been 
bitten in the foot but thei’e was absolutely no trace or abrasions as 
evidence of the bite. There was no swelling of the Ij'mphatics of 
the limb or in any other part of the body. 

I advised him to go to the regimental hospital at once, but 
this was very stubbornly refused. Accordingly I gave him 
an injection of antiveneue at oncej no local treatment of 
the bite was resorted to as it was considered too late. To keep 
his heart going, although it showed no signs of failure he was given 
hjqjodermically 1/100 gi-ain of digitalin and kept covered upas 
his surface temperature was then lowered. I gave him also an injec- 
tion of permanganate of potash (1 grain to the ounce) 4 oz. 
subcutaneously. At 1 o’clock same day, two hours later I saw 
In'm again. His pupils were now much smaller though still dilated, 
he opened his eyes himself and rested his head on his hand on the 
pillow. He had recovered from his condition of semicoma to a 
sort of dazed condition. I was told that he had sat up and taken 

kunji ” and asked for water. His pidse was then much slower 
and respirations were only twenty to the minute. 

I did not see him again since I was discouraged the native 
treatment that prevailed whenever I went away. They removed 
the warm blankets about 4 o’clock, and covered him up with wet 
clothes. My hospital assistant saw him at 6 o’clock and reported 
that his temperature had gone up to 102. Later in the night 
about 10 o’clock the hospital assistant reported it to be 103. 
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He >\ as tiot seen fig'iin thf* Hospital Assistnut or ni} self and 
death avaa reported at 10 o’clock next dij , 30 honra after tlie bite 

(Tiemarlf — Theio seinis httle doubt that the man U'ls poiooned, 
but be appears to hare recorerwl froiu the toxnjmia Tnentj-aii 
hours after the bite he was able to swallow It is impossible to sai 
w hat caused death but it is i»'»sible that the imscientiCc native 
treatment wag directh re-'pon‘'ibJe for this — F IV ) 

\o 4 

Comnuimrated to me b\ Lieut -Colonel DimmocI IMS 

Ilite from about Icet lon^ Ko toraimia bjniptoms 

of fright Uecoa ei^ 

A Hindu male, agerl 3.> was bitten on the dorsum oi the right 
toot at 11 TM on the J’^th Noi«.mbci 1^07 bj a small krait 
“ about tw (.1 fei t long identified a» eiab at the Parol Laboratory 
At tlio Hallway Hospital Ilombai two pmietnres lial/an inch apart 
at the Beat of the t¥porte<l bite were ebghtlv incised, and perman- 
ganate of |iotasli apjilud lie was transferred to the Jamsetjee 
Jejeebhoj Hospital wheie tlie punctures were freely incised and 
p< mnngainte ervataU nibbeil in On admission he was reported 
as “ siiifenng from fright pretended to lie in'eniible but is quite 
consciou' ” ' In the niglit bis |inl«e liecaine slow and feeble and 

re-pirations shallow and liumed Next inoming he was quite 
well and went home at noon Intcmaily he was treated witli 
ammonia, and hyjiodermicalla with stiychma 

{liernarl s — No sjmptonw occurred otliei than those, directh 
referable to fnght Ammonia and etiychnia liaie both been proved 
powerless agent« in snake-bite though, of course thej ore powerful 
restoratiies m combating fright — F W ) 

THH BANDED KBAIl (BlTAVAIil/& rASOIATUS) 

Tnp To\ias of rASCiATis Vevom 
(1) Toxins operating on ner\e cells 

(el) A depressor that paral3be3 the respiratory centre 
(A. J IVall ) 
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(b) A depressor that paralyses the vasomotor centre. 

(Rogers.) 

(c) A depressor that paralyses centres in the bulb. 

(A. J. Wall.) 

(d) A depressor that pai-alj'ses the ends of the phrenic 
nerves. -(Rogers.) 

(e) A toxin destructive to nerve cells generally in brain 

and cord. (Lamb and Hirnter.) 

(2) Toxins affecting the constitution of the blood. 

(а) A fibrin ferment that clots blood. (Lamb.) 

(б) An antifibrin ferment reducing the clotting power of 
blood. (Lamb.) 

(c) “ HEemolysin.” A substance destructive to red blood 
cells. (Rogers.) 

Analysis of the action of Pasciatus Toxins. 

(1) (a) The “ neurotoxin ’’ paralysing the respiratory centre is 
the predominant agent in causing early death. It is 
assisted by 1 (d) and slightly by 2 (b) in bringing 
about asphyxia. 

(b) The toxin paralysing the vasomotor centre, reduces 

blood pressure, aird so weakens the heart. When (1) 
(a) fails to cause death this toxin also may fail to 
bring about a fatal issue which unhappy result falls to 
the lot of 1 (e). When breathing ceases, from the 
effects of 1 («■) if artificial respiration is carried out, 
life is but slightly prolonged, and death is then due to 
cardiac failure. 

(c) The toxin operating on the centres in the bulb, by 

its action imitates the condition known as bulbar palsy 
where lips, tongue, throat, and voice are paralysed. 

(d) Assists 1 (a) in producing asphj’^xia. 

(e) Produces a general muscular weakness, and atrophy such 

as is hot seen in the toxaemia of any other Indian 
snake and is the direct cause of death from exhaustion 
when 1 («•) and 1 (b) fail to achieve dissolution. 
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(2) (rt) T}i? pJTects of tite clotting Fcnnent ire onij- produced by 
Hrgo do'sf's of xenom The <lo»e capable of injection 
In aiij hand 'd knit wonIcT not be largo enongli to 
prcwlncc clotting m tlio human suljcct 

(/) llus off ct IS onh 8(an indoles ofniodeiate concen- 
tration 

(c) The amount of liiomolj'siii is relativelj small m this 
xenoin Nhght augmentation of the respiratori em 
barrassment ••tt up I J ' ( 0 probablj occur® 

Lamb b\ taivnim-iit on rabbits louml the vimlenco of the 
xenom nine to ten times le s than that of Cobra xenom Rogers 
by rTivrjnnnt. on pjgewisJn/rJ the vjnilenip /jt a)) 0 !>t one four 
teenth that of Cobra xeioro Inmthia we are jiistilied in con- 
cluding that latahtKS in the human subject are timisual 

riiJS jjiftrcjjce it‘ceixe'5 actual support from the Rinme'e nlio are 
an ob (.rxant ract an 1 remark aWx w-ell mfortned concemiug their 
animals and tree# This snake i- xerx common in the Btmnese 
Proxiiict and though tin re J« conflicting evidence on the ubject 
of fatalities trom its bit< manv Uurnie o x igomuslj protest tJiaf it 
13 a poisonous snake In A^sam too it isaxerj common snal e 
and it Is rimarknble thatxxo have no records of casualties under the 
circumstances although it is a notably lethargic and peaeefnl 
vpecies 


Iasciatls Toxemia 

As alrcadj stated this xenom like that of other Coluhnnes 
contain two toNic elements that may produce death by tlieii action 
on nerxe cells in the bram and cord m neurotoxin and 
‘ ainj otroplim ’ 

It difTtrs from that of other Coluhnnes in that the ‘ neuroto-xin 
IS le ® concentrated, eo that the amyotrophiu is the predomi- 
nant partner in the a^ociation Ihe result is that two very 
different forms of tosaimno arc seen from the effects of the same 
do«eofpoi®on In that produceil by neurotoxin ’ the symptoms 
show themselx es in a couple of hours or so , they are ex oked bj the 
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same toxic principle that occurs in Cobra and ccerulms poisoning, 
and the symptoms are identical. Similarly death is produced in 
from a few hours to a couple of days from paralysis of the respira- 
tory centre. As pointed out by Eogers, the respiratory embarrass- 
ment as in the case of the Cobra and common krait (cmruleus') is 
augmented by a paralysis of the terminations of the phrenic nerves. 

In Cobra and ccerulms poisoning no heart weakness is noticed, 
in spite of the depression of the vasomotor centi'e that synchronises 
with the action on the respiratory centre. The reason for this is 
that both these poisons contain an element that directly stimulates 
the heart muscle, and another that does so indirectly bj^ contract- 
ing the arterioles. Fasciahis venom seems to lack these principles, 
and hence a tendencjr to faintness is observed directly referable to 
the poison, apart from other influences, such as fright and pain. 

In /ascicstMs poisoning, the symptoms evoked by “neurotoxin” 
may be very severe, and yet, as in cobra poisoning may decline till 
recovery appeal’s complete. Subsequently, however, even wliere 
symptoms referable to “ neurotoxin ” have not been manifested, a 
new train of symptoms may appear. These seem to be due to the 
other and more lazy partner in the toxic association, viz., 

“ amyotrophin 

This toxin produces a degeneration in the nerve cells of the brain 
and cord and produces a clinical picture almost identical to that 
seen in the last stages of the spinal disease amjmtrophic lateral 
sclerosis. The result is that in from 2 to 6 days, after the bite, the 
bitten subject develops rapid general paralysis, great general depres- 
sion, loss of appetite, marked and rapid muscular weakness and 
emaciation, with a reduction in the urine. Punilent discharges ' 
from the ejres, nose, or rectum occur later and the victim dies of 
exhaustion in from 6 to 12 da 3 's. (A. J. Wall). . 

Rogers attributed death in these chronic cases to paral 3 ^sis of the 
vasomotor centre, but Lamb and Hunter (The Lancet, September 
23rd, 1905) have shown that this is not the cause of death. 

The local signs in this foim of poisoning are according to A, J, 
Wall exactly those seen in cobra poisoning, but less intense. 
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Limb sijs thoy are mnch Icso obiioas iad,ia fact, sometimes little 
or nothing is to bo obscned at the site of the bite 

Tayrer recowla n cn«e of a noman bitten in the foot at Taroy. 
She siifTercd from tingling and swelling locally but e'clubited no 
constitntionil effects It certainl) ecema from the local condition 
that some poi«on hvl heen injected into the wmiuda 

THE DAEOIA OR IIUSSLLL S VIPER (TTPERA 
7216SLY/:/) 

Toxlss of Hafou \ LAon 

(1) Toxins openhng on nerve cells — 

(a) A depressor paralj sing the ra«oiiiotor centre (Rogers) 
(li) A depressor to nerve cells geneiallj 

(2) Agents affecting the constitution ot the blood — 

(a) A fibrin ferment clotting the blood (Lamb ) 

(t) An antifibrm ferment redncing the clotting power of 
blood (Cunningham, Lamb) 

(<) “ Iljumolysin destructive to red blood cells (Cun- 
ningham, Lamb ) 

Ql) “ Leucolrem destructive to white blood cells (Cun- 
ningham ) 

(3) “ llmmorrhagm ” destmetne to the lining membrane of 
blood vessels (Cunningham ) 

(4) A depressor to cirdiic muscle (Limb ) 

(5) A V aso constrictor (Rogers ) 

(6) ** Cytolysms ” destructive to (<r) liver, kidney and testis 
Celia (rievner and No^cln^ 

and (h) to tissue cells at the site of the wounds 
Axalisis Of THE Acnoi or Dabou Tomns 

(1) (a) The depression of the vasomotor centre is seen m the 
reduction of blood pressure, and cardiac weakness 
tulininating iii early deith 

(i) The depression to nerve «lls generallj , explains the 
great depression of spintB and reduced vitality in 
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Daboia poisoning. It is not sufficient to produce 
paral3'-sis. 

(2) (a) In large doses blood clots firmly witliin tbe vessels, and 

convulsions ending in death occur almost imme- 
diately. The Daboia cannot inject sufficient venom 
into the human subject to bring about this effect, 
which is only seen in relatively small animals 
injected with very large doses. 

(6) In moderate doses a contraiy effect is produced in the 
blood, and this, in conjunction with (3) accounts 
for the hsemorrhages which so frequently occur. 

(c) “ Hasmolj’^sin is potent in this venom and still further 
lowers the general vitalitj'- induced by 1 (5). It 
also has some effect in embarrassing the respiration. 

(tZ) Reduces the normal resistance to microbic invasion. 

(3) “ Hmmorrhagin ” by damaging the lining membrane of 
the arterioles favours leakage of the vessel contents. In conjunc- 
tion with 2 (6) hemorrhages are frequentlj’’ the result. 

(4) In conjunction with 1 (a) this causes heart failure. 

(5) A vaso constrictor has been demonstrated by Rogers. By 
reducing the calibre of the blood vessels, blood pressure would be 
raised, and the heart reinforced. Any tendency towards such 
action appears -to be nullified by a more potent element operating 
on the vasomotor centre, vk., 1 (a.). 

(6) (&) Causes sloughing locallj'^ with the formation of an ulcer. 

The venom is three to five times less potent than cobra venom 
according to Lamb. 

Its action upon the blood is as follows ; — 

A toxic body (hmmolysin) destroj^s the red blood cells whose 
function it is to carry oxj’'gen to the various tissues. As a result 
all vital processes are lowered. Another toxic principle (antifibrin 
ferment) very profoundl}'^ alters the consistencj'' of the blood, and 
reduces its clotting powers. The action of this latter principle is 
exactly that of citric, phosphoric, oxalic and other acids, and is 
probably lilvc them due to a precipitation of the calcium salts in 
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the blow]. Thi!» in itself docs not lu count for the tnnsudafion 
thnt occurs, but tbe fact that the linmcj membrane of the iralls 
of the blood %e’3oU thein«eUe» are damaged bj nnotbej toxic 
elt nient (lia'morrliagm) nnders them more permeable The 
eHects of t!ie«c two toMiu i- ecen in the great tendenca to 
b miorrliapt.3 which are chnrocten'»tic of the Vipenne class of 
poi«ons TliP'O ha-inorrhages mav bo visible or miisible, aud tlie 
uhole ease reminds one fombJy of scum or piirpun di eases 
raainlj cliaracleri-ed In similar blood clmnges It frequently 
happens that the fnug punituns continue to bleed oi discharge 
blowly eonim, or liaiing «toppc»l bidding recommences some 
hours or c\pn days later Tliereinai lie blfv dv disrharges (rom 
any mucous orifice Imisible hamorrhages* in the abdomen 
inaj rau-o pam, tenderne-*'* and roimting recalling to the physi- 
Clan’s mind the idcntual state of affair* one set" lu Ilenocli s pur 
pure Simihrlj there mnv be ♦ \lia\a«ations into joints op 
other serous ciMties nhich ma\ lietnme pamfu! and swollen 
reminding one of another dinical ronditiou ttr arthritic purpura 
H'Cmorrhngcs are apt to occur under the «l in produLing port wine 
discolouratious m tiie (omi of «pc ta or patches of \anous «i/es or 
thej may occur in mu«cU9 and other ti^eiKs gu mg n*o to paiutul 
and tender snellings 

Death clue to cardiac failurt* induced by toxins (1) (a) and (4) 
or later on to exhaustion rtaj occur in from 1 to 11 days or even 
longer — — 

DabOU TOXjEUIA 

Daboia poisoning maj bo taken as the ti^pe of Viperme 
toxauniT 

Dxpenmentallv in onimaU three forms of toxasmim are observed 

It was observed bj A J Wall, layrer, and others experiment- 
ing on animalh that when the dose of poison was large, rapid and 
violent convulsions w ere induced resulting in death from asphyxia 
lu a fen seconds or minuter Lamb was the first to correctly 
interpret these phenomena He found that daboia venom contains 
a ferment that coagulates blood This ferment is only operativ e 

• These are apedaPywlleiMapUflcrt in th© caws of Echis iwjsonui'r referred 
to later * 
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in highly concentrated doses of poison. It causes clotting of 
blood inside the blood vessels, and to this is attributable the con- 
vulsive seizure, and death from asphyxia. He further showed that 
the dose necessary is so large that it is very unlikely that this 
mode of death would ever be seen in the human subject. 

The other two fomis of toxiemiae, one acute, the other sub-acute 
or chronic, are to be met with in the human subject. In the 
amte form there is general depression, in which the vital functions 
connected with both the heart and respiration are profoundly 
affected. The pulse becomes rapid and weak, and breathing rapid 
and irregular. General weakness of the muscular system is seen, 
and the mental activities may be reduced to the^ degi-ee of uncons- 
ciousness. Nausea and vomiting are frequent, and the pupils 
become dilated, and insensitive to light. The surface temperature 
is reduced, and the skin is cold and often bedewed with sweat. 
There are no paralyses such as we see in Oolubrine toxEemiaj. 
Concurrently with these effects on the nervous system, others 
dependent on the altered state of the blood are most likely to be 
exhibited. Bleedings from various mucous orifices, beneath the 
skin, or invisible hemorrhages into serous cavities. The watery 
stats of the blood maj’’ occasion oedema in dependent parts, or in 
organs, especially the lungs. Dq^h from cardiac or respiratory 
failure, may terminate this toxemia, or these symptoms may 
decline, and the patient appear as if about to recover. A repeti- 
tion of the above may occur, or recovery may pass on to the thii'd 
form of toxemia. 

' The suh-ciGute or chronic poisoning appears to be connected with 
the local state of the wounds, which from the intense]}'- virulent 
nature of the poison are very apt to be seen in a sloughing condi- 
tion, favouring the development of septic germs. In the coirrse 
of a few days added to the general depression, emaciation sets in 
and anasmia which will depend in degree largely upon the extent 
of the hemorrhages. The enfeebled state of the system can 
oppose little resistance to the effects of invasion of any germs into 
the local wounds, and various fonns of blood-poisoning, including 
tetanus, may result. Diarrhoea may occur, albumen appears in the 
m-ine and the patient ultimately dies of exhaustion from 
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lixmorrltAge^s, or from blooc1*poi«omng the effects of any invading 
germs that lia\o gmiied cnti^ into tlie local wotmds This state 
of affairs, however, need not necessanlj prove fatal 

Local SI^^s of DvnoiA Poisomm. • 

The local effects in dalioia poisoning are nsuallj very severe 
Extravasations of lilood are likelj to occur in the neighhonrhooil 
of the punctures, the rurtons tissue celL are deatroyecl hy the 
vinilenct of the poi on ami a slough forms winch when separatetl 
hav'es a deep rip^duih-er 

(1) /'iJin — -W here venom has been injected pain is an almost 
certain svmptom It n burning or stinging m charactei often 
extrcmelv acute and it tomes on immcdiatelj It is possible that 
the stinga of certain other ireatnres such of* scorpions, spider®, 
hornets, et< , might bo as severe and asi rapidlv produced, but if 
pam 11 experienced only to the degree normallv met with in 
ordinary w oimds from mecJiaim al agciuv it is Iiighly probable 
that poison has not liceii introduced '1 he pam dm to the poison 
may he masUd bv that produced by surgical interference that 
evolted In local rcme*lie» of a caustic nature such as acids tgid 
pemianganato of {wtash and aUo that </ccaeioned by ligatures 
which is usually very distie«»ing 

(2) i^nellnQ — Snake venom is an O’ctrcnuly powerful local 
irritant, and fts puch caii«t9 swelling in the injured part almost 
at ome, similar to that seen after the bite of a mo fpiitci Swelling 
to an ecjnal degree and as rapidly manifested might rcaiilt from 
in-cct or BCoipion «tiiigs If however no trace of swelling accom- 
panies the wound, there is good reason to con-videi no poison has 
gamed entry, and the longer flio interval since the bite the greater 
the justification for assuming a non-venonuvwl wound 

(3) Bleerhu'j — One ot the chief effects of snake venom, 
whether Colubrmp or Vipenne in quality is its power of redticmg 
the coagulability of the blood and this fact affords very- valuable 
information as to whether or not veuom lias been lutrodoced into 
a wound, since when it has gmned entry n constant oozing of 
thin bloody serum results which often continues for many hours 

• Tlie«e gurn« are seen in most cases of VIi«itiho \iolsonin£f anj to alcss tleKree 
In Cotnbnne pol«omnir^ of every kfnd 
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In a case recorded by Lamb and Hanna tins continned for 24 
hours. If lacerations or punctures are seen sealed up with blood 
within a few minutes of the casualty, as in the case of ordinary 
wounds, there is very strong justification for believing that no 
poison has been injected. 

(4) Tissue chanc/es . — Should the presence of any of the above 
local conditions call for local operative measures, the condition of 
the tissues as revealed by incision will furnish confirmatory testi- 
mony of the entrance of snake poison which, in the opinion of my 
namesake A. J. Wall, is absolutely characteristic. He says the 
areolar tissue bec omes purp le in colour and infiltrated with 
coagulated purple blood-like fluid. This fades gradually to a 
pinkish colour, and this again to normal conditions as the site of 
the poisoned wounds are receded from. These changes are 
extremelj’’ I’apidly produced having been seen bj' this authority 
within 30 seconds of the entrance of the poison. 

To the surgeon this sign is invaluable. Its presence proclaims 
the envenomed natm’e of the wound, and dictates a course of 
action completely difierent from that necessary in its absence. 

(5) BiscoloxiraMon . — A greenish or bluish tinge is frequentlj* 
observed in the skin in the immediate neighbourhood of the 
punctures -within a few minutes of the bite when venom has been 
introduced. Sometimes, indeed, the skin is purplish from severe 
subcvrtaneous bleeding. 

(6) Sloughing . — The tissue cells in the vicinity of the wounds 
frequently die as a result of the powerful action of the poison. 
The result is the formation of a slough varjdng in e.vtent to the 
dose of the poison injected. This dead matter under normal con- 
stitutional conditions offers an ideal pabulum for putrefactive 
gei-ms to flourish. But in snake poisoning among other things 
it has been shown bj' Ewing, that the natural gennicidal proper- 
ties of blood are rendered inert, so that with the entiy of germs 
there is a grave danger of another form of blood poisoning to be 
set up, and death ma}' be the result of an intoxication from such 
gei-ms. When the slough separates a deep ulcer is left which 
takes some time to heal. 
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lif fom qHiftmg tlte subject of local Sfgri^ I to nmJ e few 
remark-! on tlie cbaincfers of rounds rp&iiltinj fiom “uiake bite ilue 
to nudnnitnl canve-^ alone There is a popular belief that the 
pattern loft li\ a ttnl e 8 teeth m the net of bitm^ can furmsli a 
rlno to the poi onous or uon-poi onons character of the ofrt.nder 
f avnr ha-» done innch to footer this belief Ij hi* illustrations of 
the iltntitjon marks of certain snal es and m the umnrks on this 
« ibjoof m I A I 121b giien to llfihtari Hospitals nith 
diivction'> foi the treatnn nt etc tor &iiake«btt( the e news are 
roiti rated AVitliont dem that it mav sometimes be possible 
to gue s at tho natiim of the i>nakf I am lerj dicidedlj- of opinion 
that m the g«.neralit\ of casi 9 < f anal c-bite it is quite impossible 
for Q^eTl an e-ept-rt to sa\ from the pattern of the punctures w lietlier 
the snake tint occa lotud them was a hannle«s or {hji oiioiis ranetv 
I might men go further and saj it la impo «jble to sai with anj 
proaimation to cortaint\ whether the wounds wen mflitted bj a 
Plial e at nil \ iiuent nithanls -atv ro/>o« this siibjtct i>ot the 
«lith{c«t n Uanci is to Iw pla<.«l in the apjx aranee of the snatches 
or punctures though %ti-j much stress has lioen laid upon tliem ns 
a means of diagnosing the bite of a lenomous snake V f ^\all 
similarli remarks N « th'* mark t f the teeth is no guide or 
iicst to none because a (ibra ma\ not lewe a single maik 
M ible to the nal ed e an I on the other hand fanged haiinless 
snakes like LscckIoii anlDipasmaj lea\e punctures m the skm 
that might easiU be niu.taken for the wounds caused br the fangs 
of aeiiomoua snakci! I have several times been bitten bj hami- 
Ie«s snakes including t)M>e/-if nvil to bj' A J Wall that haie long 
fang like teeth situated like thoae of poisonous snal es and in all 
lases the wonnda have bet n lanrateil not punctmed Geiieially 
speaking a siial e cannot make itajaw! meet tooth to tooth on the 
flesh it« mouth bemg too small to grasp the limb or otlier part but 
it fa tens itself obli<[ueIv and the teeth slip ofl and tear the skin 

lUuslr et*r» Laseg 
Ivo 1 

Daboia-bite Toxasnm Death after about 23^ hours 

Deported bj Dr Spaar (jS^w/ib 3Ioj- 1910) 

It 
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At midnight on April 6th, 1910, I was hastily summoned to see 
the late Mr. MacIntyre, Postmaster of Trincomalee, who had been 
bitten by a Polonga. On arrival at his residence, thirty to forty 
minutes after the accident, I found him seated erect on a chair on 
his verandah. He was bathed in a cold, clammy sweat, and com- 
plained of feeling sick, and was vomiting continually. The ejected 
matter consisted of a few grains of boiled rice and water and bile- 
stained fluid, and later on of glairy mucus. He had been attended 
to, within five or ten minutes of the accident by a constable, who 
applied to the wound a black “ sn ake sj one ” such as I have seen 
in the possession of “ snake charmers.” Internally a remedy, 
prepared by dissolving part of a light green stone in water, had 
been administered with the object of producing vomiting. * “ 

Three hemp ligatures were applied by his wife round the 
injured limb : one just above the ankle, another round the knee, and 
the other round the lower part of the thigh. The wound is said to 
have bled freely, staining all the bed linen. Careful e.^amination, 
after cleansing of the limb, I’evealed a single, black, pin-point 
puncture on the iimev side of the right heel, about an inch above 
the sole. There was then no bleeding, and but very slight pain 
complained of. The tissues around had a /aint bluish tint, and the 
limb was swollen from the knee, downwards. The ligatures, I 
found, were not tightly applied. ’ The patient complained of great 
weakness, and there was mirch restlessness, violent retching, and 
inability to sleep. 

I incised the wound freely, and injected into it a saturated solution 
of permanganate of potash. A series of punctures were also made 
all round, and the same solution injected hypodermically into the 
tissues. Powdered crystals were then rubbed in, and the wound 
packed with the same. The limb was postured, and compresses also 
of the solution applied and frequently renewed. 

K 

Pour fluid ounces of whisky and half an ounce of sal volatile 
were administered internally at once, and a full dose of strychnine 
and ether injected hypodermically into the arms an hour later. 
The subsequent treatment consisted of a mixture of carbonate of 
ammonium, citrate of caffein, strychnine and digitalis, and 
hypodermic injections of adrenalin and strychnine. The treatment 
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ft<lopte<l ^^a8 that tie-vcnbet! b) Dr J W Watfion Stephens, and in 
his hands proreci vcrj suce^sful in Siam The vomiting ceased 
after the first do«o oi whishj had been administered I was not 
certain os to whether the lomitmg and cold sweats wcie due to the 
snake poifson or to the emetic admmisferwl bj the constable but it 
was ovidtnt later that tht'O were effect*, of the former Tlio poisoii, 
therefore, had imdouhtutly ciitend the general circulation before I 
first saw the patient At dawn the patient was not so resfles** bnt 
complained of great thirst and hunger The lioweh had acted once 
and were relaxed the el m w'as warm the tongue dty the expres- 
sion anxious, and the ejehda hwl now a let^ hearj appearance, 
and he was unable to open them wide 

The eleratonj of the lid* exhihidxl pari tie s^Tuptoras The 
pupils wire contractwl fixeil and cijnal Puhe was quick 11 per 
nimuti and modtratelv twll Iinding that (be bgatiires were 
rather lax, I proceidetl to remoie them Idlowing (lie procedure 
r»*con]mpnded b^ I'rtnt;*s il^cn in thr \fth of Internal Medj- 
cine," June 1008 hi intemiiltingH relaxing the ligature nearest 
to the heart, letting it become looker and looser until it was entirely 
removed, and the (tlier ligatures lemoinl in th© «ame manner at 
tho same time watching the elftct on the patient At midday 
aomiting commenced again, bnt was not pers.i«tont Tli© ti'-bues nil 
round the wound weri slightly tumefied and inflamed Bleeding 
took place Cl ery now and again i speciallj if tho patient exerted 
himself A noteworthy fcatuie of the blood was that it was thick, 
dark in colour, and did not coagulate llestle'-aneag was more 
marked AVeaknes* depre'sion and exhaustion and pam in the 
small of tho hack were complained of bat tlicie wen no cramps, no 
< 5 / f.V .b*wJw rw ewOTi'jjla.'iwxj- Thesk.'.'i vga.'.'i iv‘ff7.v 
to break out m cold claminj sweat The ahiTonien was distended 
and tympanitic tlie upper part exhibiting a hoanl-hkc hardne'-s 
Fructafions wei-e frequeHt, but did not appear to lelicrc the patient 
If© complained of suffocating pains, as it both sides of hie chest were 
being compressed Tliere was great oppression Respiration was 
hnrrjed and laboured, and the pnls© was becoming weak and more 
rapid — 125 per minute Sight was nthei dimmed but recognition 
of objects and persons was possible Sinapisms were applied to the 
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feet and over the prae-cordial region, and saline infusions injected 
per rectum, and the patient seemed to rally somewhat, the pulse 
falling to 118 per minute. At this stage, however, his case was 
taken over by a native “ snake ph 5 'sician of known repute,” and 
English treatment given up, but the case was watched bj^ me with 
interest to the end. 

Drops were instilled into the ej’-es by the “ vedarala,” and this 
appeared rather to ag'gravate the dimness of sight. Internal 
remedies were also administered, but with the v'ithdrawal of stim- 
ulants there was a steady rise in the pulse, till at 5 p.m. it regis- 
tered 132 beats per minute, and was soft and feeble. Eespiration 
also became more hurried and difficult. 

At 10 p.m. the pulse rose to 142 per minute, and slight signs of 
lividity were noticed about the face. The native physicians were 
now making preparations against the twenty-fourth hour, which is 
stated to be a critical time with cases of snake bite. At about 1 1 
p.m. dried bile from chickens was insufflated into the nostrils, 
which made the patient feel very short of breath. Within a couple 
of minutes he called out to his wife to huny quickly up to him, 
and taking leave of her dropped back on his pillow and expired 
instantly. Consciousness and power of speech were I’etained to the 
very last. Death appeared to have been due to asphyxia and heai't 
failure, and I am firmly convinced that free stimulation from the 
very onset is strongly indicated in cases of snake bite, if only to 
prevent the extreme exhaustion which marks these cases. 

The external appearances noticed eight hours after death were 
lividity of the face, which was almost black. The lower portion of 
the face was swollen. Livid patches were also seen on the neck, 
chest, and lower extremities. Tlie palmar aspect of the fingers was , 
black in colour, and the nails Avere of a deep purple hue. A blood- 
stained fluid Avas issuing from the mouth and nostrils. The pupils 
Avere AAudely dilated, and the eyeballs congested. Post-mortem 
I’igidity had disappeared, and decomposition Avas setting in early. 

(Remarlis. — In this case it is impossible to say to AA-hat extent 
the earl}^ vomiting, and tendency' to collapse Avere due to the 
venom, as these very symptoms might haA'e been entirelj' produced 
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by the emetic (prolnUv Fulpliite of copjxr) By daMii tlie=e 
syniptoniH liatl sub so thit llu* reciirreuce of tollape at muhlij 
maj bt Cl rtamh ascnlml fo tho action of the %enom alone Tin 
emljams'iiDtjit of b)vathiji„ na» a'^eionrlan of the failiog 

heart, and the con (jnent starvation of the it piiatorv ci litre m the 
brain not to anj diiwt action on the centre it^li — P \\ ) 

No 2 

Jleportetl hy J)r \it ho) (Jndian Sjialve*- p lib) 

Bite from daljoia* aliout 2| f*-Ll long fo\'emia Death m 2“ 
hojiri 

A ra c. of d<afh from jt^ bite octurreil wlijf I ««» m Burma in 
the person of a '•trunj, gmimi of the battirj stationetl at Tlivitniyo 
Tin rcitile tnrneil and bit litm on the finger 
Tlio finakt lu Id < n lor a sIm rt tinn anl it «ith omc little 
ilifiicultv the man ■«liook « ofl The man (aim at onto to 
ho-«pta! Ijeingaki'CtM} < ne of his oonirades to do nlienonthe 
a\a\ hebocamoMn wiak Iht \poih carv >a\v the patunr on lua 
arrival at lioapilal Ir is buppo ed that a laf>te ot 20 mmub mn«t 
liavt occurred from tin time he retened the bile until h reached 
tin hospital nn I nothing liad b en dont m» anwhiie in tht waj of 
ixmedics The Apofhwaty imuiediafeh '•canJlwl the uoiiuded 
finger fretlv mvle tin patient suck the n onnd and administered 
ammonia For ImpKc hours no prominent sjmptom appeared 
beaond swelling of the arm lestle sue s and slight fe%enoliiie«= 
Next morning he was found m a stato of collap e soon became 
iMicoii'-cious and died 27 lioiirs after the bite 

(Death appears to have been due to eanhac failure — F ) 

TIIB SAW-SCALED VIPER {ECIIIS CARIAAT I) 

The Toxias of Echis Vlnom 
( 1 ) Toxins operating on ner\e cells — 

(a) A derre«‘'or acting on and paralv«nig the a a^omotoi 
centre ’ (Fra«ei and Gunn ’) 

* Tlic unoke was killed and ideitified as allusscll * rii>er 
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(b) A depressor to nerve cells generally (Lamb and Martin), 
but insufficient to cause paralysis other than that of 
the vasomotor centre. 

(2) Agents affecting the constitution of the blood. 

(a) An anti-clotting ferment. (Fraser and Grunn.) 

(b) “ Hsemotysin,” destructive to red blood cells. (Fraser 

and Gunn.) 

(3) “ Hgemorrhagin,” damaging the lining membrane of blood 

vessels, is probably pi'esent. 

(4) A depressor to cardiac muscle. (Fraser and Gunn.) 

Lamb estimates the vinilence of the venom as from three to five 
times less than that of cobra venom. Fatalities in the human 
subject are much more frequent than used to be supposed. Pro- 
bably about 20 per cent, of bitten subjects i-eceive a lethal dose in a 
single bite, but this is largely a matter of conjecture. 

Analysis of the Action of Echis Toxins. 

(1) (a) A depressor to the vasomotor centre is probabl}’' present 

to explain the reduced blood pressure, and cardiac 
weakness noted by Fraser and Gunn. The same 
phenomena are seen in Daboia poisoning which 
Eogers demonstrated were due to a pai’alysis of the 
vasomotor centre, eai’ly death from heart failure 
ensuing. 

(b) This toxic element accounts for the great depression of 
vitality seen in li’cMs 'poisoning. It is insufficient 
to cause paralysis. 

(2) (a) The anti-clotting ferment accounts for the defective 

clotting capabilities produced in blood, and in con- 
junction with (3) for the liEemorrhages which are so 
frequentlj^ seen. 

(b) “ Hasmolysin ” in this venom is relatively potent, and 
hence destniction of red blood cells is a prominent 
feature. This produces some respiratory embarrass- 
ment, and contributes to the depression of vitality 
produced b}'’ 1 (6). 
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(3) “Ilromorrhigm ” 13 rtlitirel) more potent in tins than in 
any other of mir Indian snake venoms In conjunction 
n illi 2 (a) it causes profuse bleedings 

Kciiis Toxjemia 

Ilio poison of the sair scale*! \ jper (Eehts cirnnata) has no direct 
effect upon the central iierrous system, except upon the vasomotor 
Centro (as ehoim hy Rogere) Consequently paralysis are conspicu- 
ously absent, and the cliuf constitutional symptoms obsened are 
ludicativo of cardiac uoakness In aihhtion the constitution of the 
blood 18 profouiulb nlterwl and the blood vessels lia\e their lining 
luembrancc damaged with the result that bajmotrhages almost always 
occur 

Tlie local symptoms are usually reri «eTere (Seo page lt>3) 

In Tchxs toxronua the heart labours undei great difficulties Like 
Coluhnno venoms this powerfully depre«se3 the vasomotor centre 
m the brnm, producing a fall in blood pressure and a weakening of 
the heart's puUatious in consequence Fraser and Ginm have also 
demonstratiid a direct weftkeniog effect that tins venom exerts on 
the cardiac muscle itself By a de»tnJctiou of the red blood cells an 
impoverished quality of the blood is supplied to the heart s muscle, 
which suffers ngain on this account Further, the activity of the 
Iteart is lowemi proportionately tolhede^e to which hmmonliages 
occur Over and above all these mflucnces are the emotional ones, 
due to anxiety , fright and pain It is not surprising therefor© that 
death IS duo to heart failure Any attendant tendency to asphy xia 
that may present itself is brought about indirectly liy the cardiac 
weakness supplying insufficient blood to the respiratory centre, and 
not by any ilirect influence on the respiratoiy centre, in the brain, 
or ou the termiintious of the phrenic nerveu 

Illustratne Cam 
No 1. 

Dito from J’chw, 12 inches long Death in 27 hours Autopsy 

Ileported by Captain C H Reialiold, IMS (^Itidian Vedieal 
Gazette, ^zncralKi 1010) 
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At Hangu, on IStli July, at 7 a. m., dliooly bearer R., age about 
40, while removing a dhooly from a tent, was bitten by a snake on 
the outer side of the forear-m, 3 inches above the wrist. 

He at once went to the Hospital Assistant and told him what had 
happened. The Hospital Assistant with commendable promptitude 
applied a ligature immediately above the site of the tooth marks, 
from which oozed two minute drops of blood, he then incised across 
the tooth marks and removed semi-circular flaps of skin to the size 
of an eight-anna piece, induced free bleeding and rubbed in crystals 
of permaganate of potash. 

By this time the snake had been killed by some sepoys, and the 
Hospital Assistant went to see it ; recognising it as a poisonous one 
he applied a further ligature round the fleshy part of the forearm of 
the man. 

Since the hospital at Hangu is only a camp one, the patient was 
removed in a cart to the civil dispensary, and here at 9 a. m., 
rubber ligatures, above and below the elbow, were substituted for the 
cloth bandages, and potassium permanganate re-applied. 

No antivenine being available, it was not used. 

The wound in- the arm continued to ooze all day, but the patient 
complained of severe pain in the arm, which was attributed to the 
ligatures ■, however, he managed to get some sleep. 

At 5 p. m. there was considerable swelling of the arm, and 
severe pain complained of : as the general condition of the man 
remained satisfactory, it was decided to remove the ligatures. 

At 7 p. m., the patient passed a dianhceic motion in bed, but 
got up later to pass water and clean himself. There was no blood 
in the motion or urine, and active bleeding had ceased from the 
wound in the arm, the di-essing being merely stained. 

At 10 p. m. the patient complained of pain in the abdomen and 
was given aromatic spirits of ammonia and cinnamon water. 

At mid-night the pain in the abdomen was worse ; patient de- 
scribed it as a burning sensation. There was no vomiting. 

At 2 a. m. the patient passed a dian’hccic motion (no blood) 
going out, with assistance, to the latrine 20 yards awa}', for the 
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pxirpose 1‘atieiit liad no sleep ilnnng the night, nnd yras restless, 
comphmjng continiialli of the aWominal pam 

Jnlj 14th, 7 am, the Mound was dressed, there Mas no fre‘»h 
bleeding, the patient nas (juite conseioua though the puLe uas 
iinpcrceptihle at the m list It Mas not noticed that ho was blauch- 
(d or cold lie compKimd of thirst and drank g/ier/* ( 

There was no aign of any paraljees 

About an hour before death he became lery restless and ceastd 
to recognise his siiiToundmgs 

He died at 1 0 a M 27 hoiirh sfter the accident I sair the ca«? 
first an hour after lUalli , ngor mortis Iiad not jet set m Tliere 
Mia eomo SMelling of the left arm and blisters shove and below the 
elbow where tho mbbir hgaliires had been applied 

A j'O’f-morlm examination was made at C r m 8 hours after 
death 

lligor mortis was welWstabhshed 

The wound in tUo arm was circnlar nnd about the size of an 
eight-amift piece it had pcnetrateil well into the connective tissue 
blit w^^ not deeper TJiero was no 8aiiiou& di«cliargo from the 
wound, though the blood cfainfi on the dn?gs/ng « ere « aterj 

Liinijt — FrnphjfieniatouB and antemic, old pleuritic adhesions on 
the loft side 

IleiiH — Left ventricle Mronglj contracted and empty, right ven- 
tricle engorged with blood 

Tlie blood w as quite fluid nnd notably light coloured , there was 
no trace of clotting 

Afikmien — No pentomtia or petechial iuemorrhages , the cods of 
intestine were distended with gas and tlie omentum was anajtnic 

Tlie bladder was strongly contracted and the urine net blood 
stained 

Xiter — Normal, anicmic 

Ktdnei/s — Normil, anaamic — the capaole stripped easily 

Sphen — Normal, small 
IS 
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An enormous retro-peritoneal haeniorriiage distended the left side 
of the abdominal cavity extending from the diaphragm to the brim 
of the pelvis, bnt not crossing the middle line. The blood forming 
the hEemorrhage was dark, and had formed a curiously lough 
stringy clot, which was not easily broken up. It was imjiossible to 
discover what vessel was the source of bleeding ; the arterial system 
generally was not atheromatous and the vessels of the kidney did 
not show any gross degenerative changes. 

I satisfied myself that the haemorrhage had no connection ndth 
the spleen or kidnej'- (enquiries as ^to whether he had fallen or 
sustained any injury subsequent to the snake-bite produced no 
evidence of trauma). 

I examined the snake which bit this man and identified it as an 
Ecliis carinata, 12 inches long; this has subsequently been kindly 
confirmed for me by the Bombay Natural History SocietJ^ 

No. 2. 

Bite from Uchis, about 2 feet long. Toxaemia. Death 9 days 
later. 

Reported by me in the Bombay Natural History Journal ( Vol. 
XX, page 522). 

A Jlr. Neale was bitten below the inner bone of the right ankle 
on the night of the 12th of May by a snake which he saw and 
described as being about two feet long. He was wearing socks at 
the time. He came indoors, applied a ligature above the ankle, 
and unable to persuade his servants to cut open the site of the 
injury had to do so himself, making two superficial incisions with 
a razor, and then he applied crystals of permarrganate of potash. 
From the notes I conclude that the incisions and the applicatiorr 
of the salt were irot what a Sru’geon would corrsider at all satis- 
factorily performed. 

He passed a restless night, arrd in the nroririrrg serrt for a local 
snake char-mer, who grasped the tissrres as well as he could two or 
three times with his teeth, arrd sucked with the idea of forcibly 
extracting the poison. Being in gr-eat pain, he sent for air 
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Assi't'iut Surgeon, 11 jniJes (Uataut who ani\e(l in the affernoon of 
the IGfhinstnnf Ho found two tine pmicturea Inlf an inch apart 
at till gfit of the injur\, om being lerj slight, the other was 
still I lecduig and the foot was enomionsK swolhn and discoloured 
gi‘ecni=h-blue Jfr Nc^lc was lu great agonr 

On the 11th instant tie pidient dueloped Weeding fioni tJie 
giijn? JJe nppi art to have remained HI much the same etnte till 
the ISth instant wlun he was camtd to Tnnl an and alniitfed 
into liospital at 4 A \i on the lOtli Uie ironnds Jn 1 healed and 
the foot hvl coniplitel) swl snled to norma! proportion* Jut there 
was swelling of the nght talf and fhi„h iafir pain in the rjglit 
groin bhootiiig into the abdomen was et| erji need and the olidonieji 
bocami drttcadcil, painful am! tender Fliere were Worn! rtained 
patclna and eiiots in the »kin of the aims and c!ie«t and a large 
eTtmvftfation formed our tin nght buttock and Jded freel} 
erternall) llis gums were etill Weeding He liad no fewer but 
liM n •‘pinfjon u aa hiimed and h« pul c weak on I freejnent An 
enema relieved the aWommaleimptoms the stool being i or} dark 
(probably from ndmiTture with Wood) 

On the 20th ho had verj severe pam in the right hip which 
lieoanie SMolkn and lu could not bear to have it touched oi moved 
Ho was decidwllj w cak as show n bj bis pul e and at 2 a M had a 
fainting fit lie then complained of burning pain nil ovtr the body 
and 8tiU had special pam in tho right calf and thigh but his 
all lonnnal pain was le«s and the swelling reduced Ho vomited 
three *ime9 during the dav lilceiling fiom the buttock had stopped 
and the bleeding from the gums was slight He lial another faint- 
ing fit at G r M but rallied nojm At 10-30 that night the Civil 
Surgeon arrived from Broach and found the patient cjuite conscious 
free from aiiy nervous diotuibance but ver^ exhausted Tlie 
breathing was distiv^oed and there was some congestion of the 
lungs Tlie pulse vvM tlim and weak Tlie extremities vvere cold 
and hnd The gums were blue spongy and bleeding, and expec- 
toration blood stained There were extravasations of blood beneath 
tho <ikm of various sizes on the f ice clnn necl chest and bad and 
nverj lar,;,o one over the right bntlock and another on the inner 
aide of the left (right tliuh Tlie right foot was swollen to 
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twice the size of the left, the tissues round the bitten part Avere 
sloughing, and there was cellulitis of the foot and ankle. 

The abdomen was tender and swollen. He saw a tany stool that 
had been recently voided. In spite of every endeavour to save the 
patient, he continued to grow weaker and died from heart failure 
at 2 AM. on the 21st May. 

(Remarks . — The symptoms detailed above are all due to diminished 
coagulability of the blood, sucli as we know is induced by the 
poisons of both vipers and colubrine snakes. The absence of any 
nervous phenomena negatives the idea that the ciilj)rit was a 
colubrine species, whilst the severity of the symptoms arising from 
the altered state of the blood, which we know, are specially pro- 
nounced in viperine toxjemim, strengthens the assumption that it 
was a viper that inflicted the injury. The casualty occurring near 
Broach clearly points to the offender being either the “ Phoorsa ” 
(Rcliis carinata), or Russell’s viper (Viijera ntsselli), but we cannot 
be certain wliich. — F. W.) 

No. 3. 

Reported by me in the Bombay Natural History Journal (Vol. 
XIX, p. 266). 

Bite from JHchis, 15 inches long. Toxaemia. Death 7 days later. 

Thanks to letters from Colonel Bussell, R.A.M.O., and Mr. C. A. 
Owen, I am able to put on record an instructive case of RcJiis 
ioximnia which ended fatally. 

The bitten subject was a muscular male European, aged 47, 
total abstainer and non-smoker, and in excellent health. He was 
bitten at 10 a.m. on the 15th August 1908 at Rawal Pindi, 
wounds being inflicted on fingers and back of the right hand and 
the back of the left hand. He went “ at once ” to the station 
hospital where the wounds were “ freely incised ” and crystals of 
permanganate of potash then rubbed in. Antivenene Avas then 
injected subcutaneously. He had no symptoms that day up till 
5 P.Ji., when he left hospital at his oAvn request. 

On the 16th at 6 P.M. his wounds began to bleed spontaneously, 
and he discharged blood in his urine and by the bow'el. 
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He was re-alniitte<l into tlie station lio-?pilal where ius puUe, 
respintion and temperature were found to bo nomnl His tongue 
how es er m? swollen nml divoloured and I 113 nghfc arm too up to 
the «hotilder He pas^eil blood m Iu3 mine and also from the 
bowel Ho was gi\en mtenialU calcium chloride adrenalin 
chloride and ergot 

On the 19th he hid revere vomiting necessitatiug feeding and 
medication bj the bow el but lus blecdtUo-i ha I reduced and hia 
general state was reportwl <juita good Ho complained onh of 
pain lu hid hand^ 

Ho contmned to irnproie and the bleeding diminished until the 
2Ist (tho 7th daj after the bite«) no blood appearing thin m the 
stools At I PM that da> however he suddenly colhpred became 
delirious and then comato e He was given strj'chma and other 
stimulant" and transfusion ot salt solution was perionned Unde* 
this treatment lie lalliel teniporonl} bnt a recun’ence of the 
coUap«e at 10-30 ? ii eulminafed m death 

Tlie ca. V was thus a very tvpicil one of npeniie toviemia 
Tliere w ere no svniptoms at anj time referable to the nervous 
system all the action of the j oison being exerted upon the blood 
Tile reduction in the coagulabilit) of this fluid was responsible 
for the visible biemorrliages and there is no doubt that the swollen 
and discolonnvl condition of the tongue aal the tissues in the 
right arm was due to subcutaneous hremorrhaves Tlie actual cause 
of death was obviously heart failure due no doubt to the dram 
upon the sjeteni from continued and persistent bleedings One 
could not expect beneficiid results fixim antivenene in this case 
which was a wholly unsuitable one for the exhibition of this 
remedj TJie eerum prepared at Kosauh is on)) antitoxic to the 
venoms of the cobra and the daboia 

I hare examined the snake that causeil this fataht) and hav e 
the skull in to> collection 

THE COM3ION HIMALAIAJI \IPER (A^CISTnODO^ 
jmi iLAYAmis) 

The Toxns op HtMAUi\AMs Nenom 

No expenmental work has been done with this venom 
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Himalayasos Toxaijiia. 

Illustrative Oases. 

No. 1. 

Bite. Severe local effects. Recovery without treatment. 

My brother Colonel E. W. Wall was bitten bj’’ this snake in 
Kashmir in September 1912 in a locality so remote .that no attempt 
at treatment' could be made. The paharis, who call the snake 
“pohnr,” claimed to be quite familiar with the toxic effects, as 
many subjects thej>- said are bitten annually, and they get well in a 
couple of daj'S or so. Their predictions were confirmed in this case. 
The seat of injury was above the boot. And almost immediately 
my brother felt lancinating burning pain in the punctures. On 
removing his boot he noticed a sort of blood blister. The foot and 
leg up to the groin rapidly swelled, the pain continuing, but there 
was no bloody or serous oozing from the punctures after a few 
minutes, and no hasmoiThages from mucous surfaces or the wound 
subsequently. The boot could not be put 'on for a couple of da^’^s, 
but the swelling then sirbsided, and the tissues in the vicinity of the 
wound were much discoloured for some time. 

This is an extremely vahrable record for the purposes of this 
book. 

No. 2. 

Major Frost, l.Ji.S., has favoured me with the following case : — 

Bite from adidt Simalayanus, 18 inches long — Toxaamia — 
Recoveiy. 

On Sundaj", the 14th Maj"- 1911, at about 5 -r.M., Rifleman 
Himantia Thapa of the 2/4 Goorkh.as was bitten on the right fore- 
finger by a Himalayan viper Ancistroclon Ilinialayanus (identified 
as such by the Secretary, Bomba}'- Natural History Society), about 
18 inches long. 

Himantia thought but little of the bite and went off to take his 
evening meal, however his hand rapidly became very painful, and 
much swollen up to the wrist, and he came to Hospital for treat- 
ment at 7 P.M., two hours after the infliction of the bite. A liga- 
ture was applied round the wrist by me, and crucial incisions were 
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undo deeply jiHo the fing •wonnd'*, and potii.-,«mna penmiig-iiiate 
were niljlicil in gemroncly Aftminnls tlie wound was 
InMirtl fmh mid for a Icmg time (orer an Iioiii) wi(?i waim water, 
nia?oage and pa"nre Jjomg applif^ downwanU and outwards witli 
aMi.\v to cxjM'llnig from tlio wounds nsmuili snake jH»=on ns 
{Kjs-dilt ItnppnrsJ to mt that it would be well worth while to 
mlopt tins prcKinlim* without th npphtation of potas»mm peman- 
ganatf if none wire at hind in th< hojio ot rtdncjng the i^nantity 
of hualco \e»om in flu t»-i.n« liom a J« llnl to a iion-k tbal do e 

33i mg HI camp I had no aninemm to ailmjiiNt* r 'Die patient 
made a fjeod anil rapid itcoMia llu da\ lullowing the lute his 
fonarm w w» iini<.lv pwolkn up to the tlbow and this -welling 
j'lmistid lur four dais dnap/x ariiig on the fifth lie suileml a 
good den! of pain ui tin irmpit foi two dats hut 1 could not defect 
oil) Imnl or swolU u gland-* tiu le 

'file w otitid' in the liiigi r n n> urn d f«< e thronghoul ftom septic 
tronhlo and innaininatiou 

A uitanti*epM< <ln*s.-mgwa- imphied wuhthi object of pei- 
nmtiiif' friLOoring of hloiMl and -inim jxjssiblj confaimng «oiiio 
Biiako aeiuiin, from the woumU 

I or fortj -eight hours alti r the hitc tenijn ratui e was sulj-noi nial, 
(lowest hO 8) siih-trjm.iitl> iionnal 
Ihaieatiw othei rtconU of lasualtiea o«-asioiied bj this bpecies, 
none of whicli prosed falnl Lt -Col I euton mentions toui tasual- 
fies iiithi* J} V H S joiinial (V<d A.l\, p 1002), three ol which 
were InaUil with ligature, incision ami \iennanganate of potash, and 
the fourth witlvMiiegar Pam and swelling were the mam sjnip- 
t 02 n«, and tlic-c pa '••d off »« two orlJiui daja, and all the ca es i-e- 
covered [ havi, no reconl of n fataJitj, and the natiics ererj where 
agree in “a^ mg that bitten subjects mover It w onfd be a mistake 
bowivtr to nrgni' from these c-aes, and native reports that tieatmont 
23 tnmtcessary It is highlj probable that tliero are subjects to 
av horn the poi-on of onr le-tet venomous sjiakea may piOie fatal 
THE LARGE SPOTiCB ^^PER (hWUrSTh MOiVl'lCOH) 
TuE Toxi>& 01 3 foXTicoi.\ Venoii 
No vKpeiirnental work has been done vvjth this poison 
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MoNTICOLA ToXiGMIA. 

ILlustroiive Case. 

Eeported by me (IndAan Medical Gazette, November 1907.) 

Bite from snake 1 foot 9 inches long. Poisoning. Eecoveiy. 

On the 23rd of August at Shillong (Khasi Hills, Assam, 4,900 
feet) I arrived home at 6 p.m. to find my snakeman awaiting me 
with the report that he had been bitten in the finger whilst trying 
to effect the capture of a viper. He produced the snake which 
proved to be a pit viper (Lacliesis Tnonticola) common in these hills. 

The injury had been sustained about 4 p.m. 

I accompanied him to the Civil Hospital walking. On examina- 
tion I found the wound had been inflicted on the doi-sal aspect of 
the second phalanx of his right middle finger. The wound had 
been cauterised iir a very superficial aird perfuirctory sort of marrner 
with nitrate of silver, and a sirrgle string ligature applied above the 
wrist by a native practitioner. The patient conrplaiired of much paiir 
which he said was increasing in the hand, and I have little doubt 
was drre mainly to the ligatrrre. The wdrole limb was much swollen, 
aird the swelling extended slightly to the subcrrtaneous tissues 
beneath the axilla. The hand was most swollen, partlj'- doubtless 
due to the ligature for it was cold. 

I removed the ligature, made forrr parallel incisions to the bone, 
rrrbbed in crystals of permanganate of potash, aird dressed the pari;. 

The patient walked to my house, a mile distant, where I told him 
to sleep in case of developments. He passed a fair night, and said 
he slept all right, and he seemed fairly easy in the morning, but his 
swelling had increased. I sent him home and told liim to keep 
quiet. 

At 12-25 inclement weather having brought me lipme unexpect- 
edly I found hinr sitting on my doorstep, his clothes saturated with 
blood, and his finger bleeding copiously. He had been there 
fifteen minutes. He must have lost at least a pint and a half of 
blood where he sat. The bleeding he said came on suddenlj^ whilst 
he rvas asleep. I controlled the bleeding as best I could with 
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impron«<;tl tourniquet* and had him taken to the Gnil Hospital 
^^he^e I p'lcked the ^\ound, applied a tight bandage and gave him 
a hypodermic injection of Hrgotm 1^200 grain, and morphia 
enlplnte J gram I ordered lum adrenalin chloride grs \ eiery 
liom, and calnuni chloride gra with Hxt Ergotu Liq e\ery 
second hour After 7 ^ M calcmm chlondo alone was given m 
fifteen gram doses e\ ery two hours whilst ftuake and a generous 
ssupply of milk He remained in hospital, and for bis subsequent 
history I am indebted to Majoi D It Green im&.CimI Surgeon 

On adniisaioii, 24tli August — Pube Go weak Respiration and 
temperature noi mat Eiemng — P uI'm; better, stronger respiration 
normal, temperature *1*1 5 

August 25th -—Pube stronger Ini log nearly regained a normal 
force Ileapiration and temperaturo normal Passed a good night 
Wound left undre?«ed the finger tip being warm and «en8itive 
No further hajinorrliago from tlie finger nor from a»j mucous 
esrfaces Tlie urine contained no Woofl nor albumen Tlie bowels 
acted, nnd the dejecta uere nonnaJ Calcium chlonde wSs 
continued as before and he had a generous supply of milk 

August 20th —Tlie wound was dressed On remoring the 
plugging, some oozing re commeuceil hut soon ceased uhen re- 
bandaged No constitutional eymptoras of any sort Treatment as 
before 

August 27th — Left the hospital at his own request On the 
following da> some slight coring from the uouud recurred, but 
soon stopped I haie ®een him siuce On several occasions and he 
has had no further lU coii'eqiiences 

The toxic effects n ere trpjcallj aipenne He neaer showed the 
least constitutional distiirbauce and no nerrous manifestations 
Ills companion reported to me that he shivered immediately after 
ins accident, but this I teel little doubt was nothing more than an 
emotional niaiufestation, for it uaa transient, and part of a fit of 
sobbing winch lua first alann evoked, and there was no repetition of 
a similar nature The blood was evidently profoundJj altered in 
quality for that which was shed upon mj verandali steps showed 
no trace of coagulation an Jiour or so aftenvards 
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The drugs administered internally appear to have had the desired 
effect of restoring coagulability, for no further haBmon-hage 
occun’ed, though there was some tendency to a recuiTence after 
their suspension. 

On another occasion in Shillong, I met a cooly who had been 
bitten by one. There was a slight wound oii his ajiMe from wliich 
blood was oozing, and the suiTOunding parts Avere slightly swelled. 
He had placed a single cord rather tightly aboA’^e the Avound, refused 
my proffered surgical attention, and sliOAved no apprehension, telling 
me the snake was a harmless one (i.e., not deadly). A fcAv days 
later I saAV him and he said he had suffered A'ery little in con- 
sequence. The wound Avas healed and he told me he had applied 
ginger to it after infliction. The Revd. C. Leigh (The Field 1st 
January 1910) says: “ A case has been reported to me of an old 
woman aa'Iio died in consequence of being bitten by a viper of this 
species. But this can hardly be taken as a test ; for AA’hat proved 
fatal to a weak and aged Avoman might liave comparative!}’’ .slight 
effect in the case of strong health}’^ man.” 

THE GREEN PIT VIPER (LACEFSIS GRAMINFUS). 

The Toxins of Gra.aiineos Venom. 

This venom has not been iiiA’estigated experimentally. 

Gramineus Toxaemia. 
llkistraiive Case. 

The Revd. J. H. Lord has sent me the folloAving pai’ticulars of 
a case : 

Dual-bite. Severe local effects. Recovery. 

A cooly at Sai, in the Konkan Avhen cutting bi-usliAvood, Avas 
bitten in two places on the left side of the head. He Idlled and 
brought the snake with him. About half an hour after the injuiy, 
the left side of the bead Avas A^eiy swollen, so much so indeed that 
the eye on that side Avas almost closed. He complained of pain of 
feeling that the ground came up very close to his e3'es. Both 
Avounds Avere incised and permanganate nibbed in. From one 
incision senim escaped, and from the other blood. Ammonia, 
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chloric etljpr inti Imntly ere given mtcrn'iUj On the folloivjng 
<laj his hea/l njis mHoh Biort. swollen irnl lioth eies closed Tlie 
local ejTnpfotns winch it will bo eeen w ere \ erj «e\ere gratlnally 
subsided day by da^ the pain inctndcd He sufTered no fartlier 
ill-cflects 

'IJIK ANAMALLN MPLll {LAOIIE^I^ l\ i^^AL[ Ei\SI^) 

TlU ro\lN3 OF AMM ILLEN^I*. \ ENOM 

(1) Toxins opentinj, on nerve « IK — 

(a) A depre or pimlj mg tin* \ x omotoi ( entre (Hopers) 

(/) A depr<*'‘or to nenc cells gtittiilli (Hogers) 

(2) Agents ifTcctuig the coii'-liintioii of tin blotd — 

(«) A fibiiii tiTOieiit tlottmg t)« blootl (llogers) 

(1) An nntilibrm l«rment rctlucmg ilu clotting power ot 
blocd (Rogers) 

(c) * Ifa?m<;lc«in <h fnutne to led blood cell* (Rogers) 

(8) ‘ IIxmoiTliagin destnutive to the hnmg inembraiu ot 

arterioles (Ropers) 

V^An‘•l^ OF AvAMaLiEN«:i^ Tonin'? 

Identical with tlnrorDabon Tlie clotting ferment is le«» potent 
thou that of Daboia but the hamorrlingm w more powerful hence 
hajinon'liages) in? likely to lie more profn ** Ilogere is the only 
investigator who ha'^ expenmenteil with this lenom 

A^A^lALl.^^^^'» Tonacmu 

Thm* IS jjo well jvpciftfHj case 

Jerdon (Joumil xVeiatic bocictv ol Bengal Yol \X1I p o25) 
has known seieral eves of bite but non© pro\ed fatal Mr Heuder- 
pon has informed me by letter hem he was once bitten by one in the 
finger Tlie smke w-a half grown Ho 6«cke<l the wound ind 
ciuten®ed it at once and gnftered very little discomfort For 
some time aflerwartls hi experienced a sen e of weight in this imi 
when it w IS held down Fergu-ou (Joiinml, Bomhiy In at Hist 
boc , Vol 'v, p 9) relates how Baron Von Roenbtrgwas bitten, 
and walked 10 miks before pun i «erteil itpelf He then found the 
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member, so swollen he had to cut the boot off. After a night of 
pain and fever, a cupful of blood and matter came awaj^, and it was 
several days before he could wear anything but a slipper. A year 
later the place swelled up again, became painful, and discharged 
matter. Ferguson also mentions having met a hillman with a 
withered right arm which he (the native) attributed to a bite from 
this reptile. 

Uncertainty of the effects of Snake-bite. 

The effects of snake-bite ai’e most uncertain as will be seen from 
a few examples quoted below. 

Snake literature is simplj’- full of parallel examples. The evidence 
is so conflicting that those who study the question sooner or later 
abandon the attempt to make inductions from snake-bite recoi’ds. 
They are obviously too illusoiy. The onty satisfactory knowledge 
we have acquired, and are likely still further to acquire, is derived 
from direct experiment in animals whei’e a known dose of venom is 
injected by the agency of a hypodermic syringe. The evidence 
from such experiments carefully conducted is incontrovertible. 

There is one consolation to be derived from records such as those 
I give, viz., one need never lose hope in a case of snake-bite, or even 
snake-poisoning. Many serious cases undoubtedly recover without 
any treatment. 


ILLUSTRATIVE CASES. 


(I) Elliot* records the following: 

“ I myself saw a large powerful 
Daboia (3 feet 8 inches long) strike 
fairly at a dog, hold it, shake it, and 
only let go, when the dog had fled 
yelping several yards dragging the 
snake along the ground. The part 
bitten was soft, and fleshy, the bite 
was apparently a fair one, the 
glands of the snake, when dissected, 
though emptier than usual, both 
proved to contain poison. From one 
gland alone I obtained more poison 


(1) Elliot* again records : 
“ Eight days later the same animal 
was fairly struck by a vicious Daboia 
(3 feet 4 inches long), the bite being 
almost instantaneous in its short- 
ness, and this time the victim died 
in less than three hours.” 


1 Trans., South Ind. Branch Brit. Med. Asscn. 1895, pages 7 k 3G. 
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than aiiotber Daboia emitted 
through a loaf id a ngorous bit», 
add to all tilts, that there was a 
well marked suhcutancoui ostrav- 
asation around tho bite, and the 
case seems perfect Though it be- 
came rather ill, did sot die 

‘Surgeon-Sfajor Ilromiing, IMS, 

(2) “A health}' eohra hit a dogia 
two places with no result ’ 

(J) *\ichol80n records a snake 
catcher who was bitten by a hama- 
dryad " in perfect condition ami 
about 10 feet Jong Jlo suiTercd no 
ill consequences 

(4) 'Ilussell records the (oUow 

mg — 

"I was told at Vizagapatsm of 
an old invalid who happened to be 
present at ao ozhibittco of enakes, 
sod observing, among other feats, 
the snakeman thrust a large Cobra 
de Capello into lus bosom, be assert- 
ed he could himself do the same, 
sweanng at the same time, that no 
snake could live an hour m bis 
conntrj ,nor would the most lenora 
ous do any mischief to an Inshman 
It was in rain that tbo spectators 
remonstrated and warned him , fer 
resolutely putting the animal be- 
tween hia shirt and bis skin bni 
Ignorant of the acquired art of 
handling it, he was bitten severely 
in the breast The consequence 
was excruciating pain, ‘some alarm- 
ing symptoms of poison, and a local 
ulcer, which was a month in heahng 


records the folJoiriog • — 

(2) Another bite from the same 
cobra on the same animal resulted 
in death 

(3) ’Theobald mentions a snako 
charmer, who was bitten by a bama 
dryad who died iu a few minutes 


(4) ‘Fayrer records the death of 
a matt in half an hour from cobra 
poisoning, and another caso where a 
weman died tuo hours after being 
bitten by a cobra. 


> Trans., South Ind. Branch Brft Med Assen , l«!?j page 7 
’ Ind fcaakca. p US 

* Cat. R«pt tirit. Binnj, p Cl 

* Ind Serpents p 88 

‘ Thanatoph pp iS k-f’f 
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(5) 'Fayrer records the follow- (5) ’Fayrer mentions a small krait 

ing: — bitten near the tail by a large one 

A krait, about SO inches long, was ^ P-1’1) dead the next 

bitten by a krait 48 inches long morning, 
without ill-effect. 

-Another krait, about 20 inches 
long, was bitten by a krait, 42 inches 
long, with a similar result. 

(6) ■‘Fayrer also records that a (6) ’Fayrer again reports a full 

large cobra was bitten in the body grown cobra being bitten in the 
by a Daboia and showed no ill- body by a Daboia. It died two 
effect. ' days later. 

1 Thanatoph Ser. 23 Expt. 8. 

- Loc. cit, Ser. 24 Expt. 14. 

’ Loc. cit. Ser. 21 Expt. 17. 

■* Loo. cit. Ser. 8 Espt. 28. 

’ Loc. cit. Ser. 8 Expt. 29. 
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Treatment of Snake Polsonfng. 

Jn Chfibrd AUbxitt e list edition of medicmo the article on «nake 
poi-»6ns tnav Ik* assniiKMl to V the itandanl one, written as it is bj 
two sncli distingnishwl workers m ophitoTicolopj" as Martin and 
Lnmb It 13 duappoiiUmj' to see that these two antlioritic* confine 
their remarks on the treatment of snake lute other than h\ antiven- 
cne to a few lines, and that !hi\ state that beyond antneuene 
nothing can lie done in ea-es of «nake poisomiig hut keepin^ the 
patient qinet and warm applying a ligature e\ci inj, the w ounded 
parts and introducing strong p* miangaiiati ofpota«hin <olntiou 
I think there art* other iw aiw than tho e menti ineil at out d)«po®al 
from aihich one ina^ expect tooJ results 

The nip’anres to ho ndcptt d m combating the < fleets of snake poison 
ina\ ho considered under three htadings (1) /reipxhte which aims 
at pnacnting tho aluorption of anj \«noii) that maj ln\e h eii dis- 
charged into tho wounds or reducing the do-e absoibed (2) In/t- 
(hial which aims at mtro<luomg into tin blood an agint that will 
wcutrahae and render inert anj vinom that has been ah oibed 
(3) ‘'\jini leiuthfi which aims at undoing tlu < \il effects wix)U,^]it bj 
the alKorption of \enom into the syrtem 

(1) PRnVFNTlM THDlTMENr 

Under this heading 1 include all those measures undertaken witli 
the ohiect of pnnontmg the absorption ot tlu aenom injected into 
tho fang punctures, or at any late nulucing the dope of the ^ enom 
abaorlwl to a ruimnimn These nieasurea may he (A) V hnnnt 
and (B) 2[echani>‘nl 

( V) V«h<*:iud — Various agents are known to neutralipp snake 
Tcnom when nn\ed with it m ft vessel a chemical deconipo‘5ition 
arising which robs the venom ot its poi'^onous qualities Such are 
permanganate of pota«h, chlondo of gold silver nitrate tin clilonde 
andhypocblonfls of lime, etc When Payrer (in 180*1) first discover- 
ed that permanganate of potash po«®es«eil this property, time was 
theoretically every reason to snppose that it would prove antidotal 
when introdnced withm the tissues holdingthe snake venom, hut 
experiment proved otherwi o What is true of permanganate is 
probably equally tme of tbs other bodies enumerated Snake \ enom 
17 
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when once introduced into living tissues is locked up in them so 
tenacious^ that it can onty with great difficulty, and then only im- 
perfectly be brought into chemical relationship with neutralising 
agents of this class. 

Colonel Bannerman has convincingly shown from a lai’ge series of 
experiments on living animals that permanganate is for all practical 
purposes of little if any avail. In these experiments, some of which 
I witnessed, the tissues were cut into after the injection of venom 
by a hj'-podemiic sja-inge specialty fitted on to the fang of a Bussell’s 
viper, thoroughly opened up and permanganate was then (within a 
second or two) nibbed into the incised wounds. The circumstances 
were obviously far more favourable than could possibly ever obtain 
in a bitten subject in medical practice, j^et the salt rarety reprieved 
the death sentence. 

(B) Mechanical . — The measures which have been suggested, and 
practiced with a view to mechanicalty preventing the venom being 
absorbed into the general ch’culation are (a) Ligaiure, (b) Excision, 
and (c) Amputation. 

In a paper read by me at the Bombay Medical Congi-ess in 1909 
I attempted to show the dubitable value of all these measures, m 3 ' 
opinion being based on the experiments of Fainer, and reported in 
his Thanatophidia of India. I repeat these considerations here. 

Ligature. 

I think I am fairly if not completely accurate when I say that 
in eveiy text book treating of the subject of snake poisoning, liga- 
ture is recommended as one of the most essential practices to be 
adopted. This being so it appears to me that the lessons to be 
learnt from the magnificent experimental work carried out by the 
late vSir Joseph Fayrer have gone completety unnoticed. I will quote 
some of the experiments conducted b}”" that authoiit}', and then 
ask you if ligatm-e as usuall}’- practised is entitled to rank as the 
valuable measure which has unanimously been conceded to it. 

In experiment 4 of the 15th series a ligature well soaped to make 
the knot imn easy was tied “ with the greatest amount of tension 
that a man’s hand could exert ” round a fowl’s thigh before a bite 
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^^a3 inflictetl a cobra belmi theligataie Tins bonerer dtd not 
pre^ent the absorption of the poison SjTnptotna appeared in 23 
minutes and the foal died m 13 minutes from typical cobra 
poisoning 

III erpinment 2 of senes la a dogs forearm w as bitten bj a 
cobra NNithiu u seconds a eoapel ligatuie was tightened as 
firmlv as a man 8 strength ctmll diaw It and iminediateK strong 
carbolic acid iras mbbeil info tht wound and then a red liot iron 
applml The <log died in 1 1 minutes (not 21 ns stated bv Fayrer) 

In experiment 11 of "tn a lb a ilog a forearm was bitten bj a 
cobra A ligature was tie»l as tightlj as it could be drawn 
avithm 2 seconds of the hue C'lrliohc acid was applied locally 
•and 10 drops of carbolic acid m an ounce of water given internally 
Diath took place ui 51 minutes 

In expermieut 13 of sines 16 a dog s foreann was bitten bj a 
cobra A ligature uas iromediafeh applied as tightly ns t«o 
persons could pull it anliho parts di'sorpani ed with the actual 
cauter) let the dog died in 35 minutes 

It must be noted here that m file other expel unents on dogs m 
avhicli no treatment w as earned out at all the aierage duration of 
life after the bite of a cobra was lees than SC minutes so that the 
ligature in tliree ca*es ijiioleil alwe could not even be claiiaed to 
have postpone 1 the fatal i^sne which took place in II oI and 3o 
minutes respectively or an menigo of 32 minutes 

i»ow it must bo home in lumd that m these experiments the 
a.931 tanh n ere readv and eaeryflung was to hand in anticipation 
of the coming events Tlie utmost expedition tlerefore was 
enfoiced nnl let the procedure proreil a signal failure It is 
manifestU impossible for anj suigeon to apply a Iigaturt m 
practice with anytliiiig approaching tli© despatch which characterised 
I ay rer s efforts Further if the circulation cannot be controlled 
by a limtuie on a dog» where the muscular tissues are 
comparntivelj modente and we are toll in one case that the 
united strength of two men waa iiiaudScient to accomplish this how 
%a3th more diff cult will its arrest he m th«* much larger muscular 
deii eiopment of tlve Iinnian arm or leg ^ 
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Fayrer himself says “ it is almost physically impossible with the 
power of one pair of hands to so tighten a cord round a dog’s leg 
as thoroughly to strangulate the limb.” Wall (A. J.) too says : 
“ an ordinary cord or string, or bandage, is nearly useless compared 
with the India-rubber band. I have known fatal absorption take 
place when a string has been applied so tightljr as actually to cut 
the flesh, and apparently strangulate the limb completely, causing 
acute sufiering, evidently from the cord not accommodating itself 
accurately to the form of the member, and thus leaving a small 
channel for the circulation.” Wall thus indicates the faultiness 
which, if there is any virtue in ligature at all, lay in Fayrer’ s 
technique. My remarks upon ligatm-e above are only intended to 
apply to the application of a cord or inelastic band which, as far as 
my limited experience goes, is the method usually adopted in 
attempting to arrest the circulation in cases of snake-poisoning. 
In all the cases I have seen treated, or questioned bitten subjects 
upon, this form of ligature had been used. Mine may be a unique 
experience, still it is a fact, and as long as our text books continue 
to advocate ligature without specifying what is intended by this 
term, and refrain to warn the operator of what is known to have 
proved useless in this pi-ocedm-e so long will futile ligature be 
practised. 

Now Wall (A. J.) tested the use of Esmarch’s bandage with very 
marked results, says : “ the India-iubber band is nearly painless, and 
properly applied is an absolute safeguard against further absorption.” 
As far as I can asceiiiain the elastic band was but twice applied by 
Wall, once in the human subject, and once experimentally in a dog, 
and in both cases recoveiy was complete. I do not think these two- 
cases sufficient test of the method, and I am inclined to think 
therefore that Wall was too sanguine in his opinion. 

My reasons for doubting the value of ligature, as applied even 
on the lines advocated by Wall are based upon experiments by 
Fayrer with regard to excision and amputation. 

Excision. 

In experiment 14 of series 15, a fowl, was bitten in the thigh by 
a cobra. The part was immediately excised but the bird died in 
21 minutes. 
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In expunnient 11 of senes 16, a fowl was bitten in the thigh 
Ij) a cobra The part was “ imwecliatelj e\ci3e(l (\vitlim 2 
•jecouds) A ligature applied before the bite was relaxed ju't 
Jrefore eacision Death took place ta 64 minutes 

In expentneut 3 of senes IG, a dog avas buten by a cobra in a 
fold of skin m the groin The nound was entirely excised at once, 
but death took place in 60 minutes 

In exppnment 13 of senes 15, a dog was bitten by a cobra in a 
fold of skin in the groin Tlio part was immediatelj excued 
(witlun 2 ■seconds) Tlie annual succumbed in 2 hours and 85 
minutes 

It IS to be ob«cn ed that m 7 expenments in the cobra-bitten 
fowls all bitten in the thigh the average duration of life w as rather 
less than two minutea (116 seconds) so that it is clear that excision 
performed under aery exceptional circumstances — so exceptional 
indeed tint thej could neaer lie repeated m general practice — merely 
prolonged life did not saie it With reference to the experiments 
on dogs too it must bo remarkotl that the skin of the groin was held 
up with forceiie eo that the injury sustained could only have impli- 
cated tho skin and too that such a proceeding offered e\ erj facility 
for complete remoa al of the poisoned tissue® jetm spite of thia 
death was not aacrted 

AatriTATiox 

In experiment G of seuee 16 a cot aaag Intteu m the tail by a 
cobra Amputation was performed m 20 seconds but sufficient poisou 
had been ab«orbed in this brief mteraal to give ri«e to profound 
toxaimia the breathing became hurried and the dejecta sanguineous 
In another experiment of Fayrer s a dog was bitten m the tail by 
a full sued cobra hut in “giito of the tad beiuj: amputated within a 
few seconds the dog died In a third case reported by Ilu«oell 
(Indian Eorpents p 73) a cobra was made to bite a dog tw ice ( to 
expend some of its venom ?) after which it was made to bite a 
pigeon m the thigh The lunb was amputated one minute later, 
but the bml died 

Trom these experiments one thing is certain In the case of 
small animals at any rate, a lethal dose can be abaorbed into the 
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system in a few seconds. Whetlier tins rate of absorption is main- 
tained can only be a matter of conjecture, but one cannot find a 
reason to see why the initial absorption should be less rapid than 
that which follows. If as seems probable the same rate of absorp- 
tion is sustained then the outlook for bitten sitbjects who have 
had a large supralethal dose injected into the wounds 'seems 
hopeless after the lapse of a few minutes. As we cannot speak 
positively on this point such measures as excision and amputation 
seem justifiable in the human subject on the chance that a supra- 
lethal dose may thereby be converted into a sublethal one. 

(2) ANTIDOTAL TEEATMBNT. 

There is, only one remedial agent in snake poisoning that can claim 
attention as an antidote", viz., antivenene. This as prepared in 
India is only curative against the toxjemiae of the cobra and Russell’s 
viper. 

It is an antitoxin derived from the blood of horses that have been 
subjected to progressively increasing doses of these two poisons. 
These animals in time acquire a tolei’ance for these poisons consider- 
ably in excess of the normal lethal dose for hoi’ses. It is possible 
of course to prepare antitoxins that would be operative against the 
poisons of any snake, but in India a difficulty ai’ises in collecting 
sufficient venom from other species to confer upon horses the degree 
of immunity required. 

Calmette, who (synchronously with Fraser) discovered the anti- 
dotal properties of blood serum withdrawn from an immunised ani- 
mal, claims (Venoms, venomous animals, etc., published in 1908) 
that his antivenene prepared mainly from cobra venom is curative 
against the poisons of many species of snakes. This claim is refuted, 
however, (1) by Lamb, and others of high repute by direct experi- 
ment on animals, (2) it is in direct opposition to the laws that 
govern the action of antitoxic sera (see * footnote), and (3) it is 

* Behring' and Warnicke established the la'w that the serum of an animal 
artificially protected against any particular poison is capable of transmitting tiic 
immunity so derrted to another animal, by the introduction of the first animaBB 
serum into the second animal’s blood. Antitoxins of all kinds are specific in 
their action, that is, are antidotal only against the particular poison which 
■was used in their production. Lamb by direct experiment demonstrated that 
antivenene in no ■\vay differed from other antitoxins in this respect, ho\yever 
close the affinities bet-ween the poisons of t'wo different species of snake appeared. 
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not nplieltl from tlio records given Calmette in support of his 
claim mini ot nliich I Jiaio ittempted to show are open to eiery 
clonbt troni a ^arlCtJ of cinses (/ndtau ^felhcfIt G‘ae((e, August 
1 % 0 ) 

Antivpueno imn't h» injectidmto the tissues or blood of the bitten 
subject, preferably into the blood stieam Its success depends upon — 
(1) tlu freshness of the pit pantion employed , (2) the time that 
has elapsed aim o the casualty (3) the method ailoptcil , and (4) 
the do«e emploaed Hie KasanU preparation is claimed to retain 
its airtnes for one year lo this intenal fiotn o to 10 per 

cent of it-i pouer It probably still tnrtiiei atteiniateo but retains 
a fair degree ol virtue for mvuh longer than a year The shorter 
the intenal lietwpen the Infe and the injection of the antidote the 
more favorabh the clinnces of recovcn The lesults obtained fioin 
direct injection into a vein are more rapid and more pronounced 
than tlio e dermd from injection mto the fisiiues and this treat- 
ment may he tin means of saimg hfi even after a coii«iclerable 
degne of paralvsis Im 1 ecome iiiftnife«t The iiitiavenous method 
should obvioualy bv left to the Surgeon alone Die dose lecom- 
inende<l hi I^anih for infrarenoiie injection in i *>0 i u as at least 
350 cubic centimetres Lamb and Martin more recently fix the 
initial do I at 100 c c for the poUvnlent «cnim now piepaied at 
Kasauli nhicli 1 «as informed bj Colonel (now Sir Bavid) Semple 
has the same antitoxic value a^amet cobra venom volime for 
volume that tlu older anlivenene pos'.eased A second or third 
do«e may be injected if the syroptoms are not subdued It i-» to bo 
noted that children and small per««lis require a larger do*© than 
adults 

(8) SYNIPTOAIATIC THCATIIENT 

The tluul line of treatment aims at combating the effects 
WTOUf^ht by snake venom alter ahsoipUon into the system fecores 
of reputed remedies of animal vepetablc and mineral origin have 
receiveil the attention of vanoiis ovperimentahsts m this field 
JIany have been suggested by a knowledge of the action of agents 
U'ed m 'Western medicine many others owing to reputed virtues 
ascribed to them by the natives of the East None of these liow- 
ever v\ hen submitted to a thorough te«t in the low er animals have 
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been found capable of averting death where a lethal dose has been 
injected. In considering this method of treatment attention must 
first be directed to the nature of the effects of snake venom on the 
S 3 ^stem as alreadjr outlined in Part II. These are in the main two- 
,fold. In the one case that of colubrine poisoning the danger is 
from paratysis of the respiratoiy centre in the brain, in the other 
that of viperine poisoning, the chief danger lies in cardiac weakness 
and tendency to liEemorrhages. The question naturallj^ arises can 
we undo the effects produced in either case ? In the first case the 
answer is probably “ No. ” In the second einphaticallj’- “ Yes. ” It 
was thought at one time that the' depressing influences of colubrine 
poisons on the respiratorjr centre might be overcome by the exhi- 
bition of di’ugs that stimulated that centre, such as ammonia, 
strychnia, or alcohol, but all have been proved useless. 

Ammonia. 

Jussieu appears to have been the first to recommend this drug 
as an antidote. Later in 1777, Monsieur »Sage wrote a pamphlet 
in its praise, but when put to the test ly Fontana in Europe 
it was condemned ly him as useless, if not positively hui’tful. 
Later on towards the close of the last centur}^ Dr. Halford of 
Melbourne revived an interest in the drag, and firmly believed in 
its efficacy against Australian snake poisons. It was put to the 
test bjr Fayrer and Vincent Richards in the lower animals, being 
given internally, and bj'- injection into the tissues and veins, but no 
benefit resulted. It was tried in the human subject in cobra poison- 
ing by Dr. Hilson in the case of his quoted bj' me on jiage 81, and 
by Assistant Surgeon Jadul Kristo Sen in a case of krait poisoning 
quoted by me on page 90, and has been given in inanj' other cases. 
When recoveiy took place this was wrongfully ascribed to the 
virtues of ammonia. 

Strychnia. 

This powerful nervous stimulant was again vaunted as a specific 
some 18 to 20 j^ears ago, in spite of experiments conducted by 
Fajrrer in the seventies which served to show that it was worse 
than useless, being positivel}' harmful. In three experiments death 
appeared to be actually due to the “remedy” before the poison 
against which it was used could claim its victim ! Cunningham and 
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t !!iot Ix>th mdppeniJentK atrnctl at the ®3jne conclusion intbe 
early nineties of la^t Centura Elliot m two \ aUiable papcis read 
liefore the Nl-idris Medical A®®ociatiou in lb94 and 18^5 oon- 
nnctngh showed 6i expcnmenf on 'inimaJ and In nliniiii trition 
in snake p'^t-'oned Euhjects that it is u<ele ® He says I can 
confidtuth state that from leginmiig to end Ineiei saw one 
atom of Ixupfit demetl flora the admmntration of stnehniiip 
Ho iieiit ftiU further ami denjohed its action as atciou* m 
oiihitoxa.nua and later published a pamphlet entitled The dangei-ss 
of «trychmne m ^nake-bite 


Alcohol 

Scaiwh am case of oj hito’tictiua escapes a generous dose of 
tills drug thongli it ceitamU does no gootl often on th 
contrary po«iti\c harm Ia\ret tueil it in the lorin of bianilv in 
dog bnt no success attendid Its 1 ) e Tlmt it is actualh harmful 
Bo}/odi mid rsfiftrhtic efliof-. on flie sy sMit can fVnj 1 inceiit 
Ihchartl® ea\» \tr\ «ag*l\ 0\er stimulation m a ca e of auake- 
poiMiinijg can oiiU capeilite the nboorjtion ol the poieoti ninth it 
should be our aim to prevent liemg ta! en np mto the general 
circulation He «j«aks again eien more eiupliatiealli in the 
follow jiig words £n nn opinion e\erj person who revolts to it 
should he puimhal le for nialiiatticc The dangei'S oi olcchol in 
the<p case® are— (1) though at frsl it nm stimulate the heart 
svliero there is a tend? nev fo «n»v>pe this eflict is evanescent and 
then replacetl bi a depression winch map ®tiH further cnpple it 
flagging efforts , (2) b\ dilating the blood \e6«el and teinporanlv 
increasing the vigour of the heart it operates m two wajs — 
faiouraUe to the production or nggrswatioii of any bleeding tendeu- 
cie® and hj sCiraiilating the Wood current augments the ropiditi of 
absorption of venom from the «eat of injury, (S) nicohol induce® 
a marked general fall m the opsonio index (i e one s capabihti for 
reKi'tmg di ease) Tlu«* action would prove mo t detimiental in 
case® like ftsaalits and JcAw pfu^oning adhere the bitten subject® 
often live many daj « 

It is obvious frozn the above couBideiotions that drugs that stimu- 
late the centres in the brain ore useless if not actiialli baneful All 
the three dealt with above which are those perliaps most frequenth 
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given, are probably harmful and the most harmful of the three is 
undoubtedly alcohol. 

All these remedies would be suitable in stimulating a weakened 
heart, not the result of ophitoxasmia, such as one sees from emo- 
tional causes in non-venomons snake, and other animal bites. 
Where one cannot positively exclude the possibility of the injuries 
having been inflicted by a poisonous species these I’emedies should 
certainly be withheld. It is better to do nothing than damage a 
patient’s chances of life by meddlesome medication. 

In considering the second question “ can we influence the effects 
produced in the blood by snake poison ’’ the answer is emphatically 
“ Yes.” There are at least three drugs known to us now that act 
upon the blood vessels and the blood too, in the veiy direction re- 
quired. These stand out above all others, and should prove of the 
greatest use in reducing or actually controlling hemorrhages. 
These are calcium, adrenalin, and pituitrin. 

Calcium. 

In discussing the effects of snake poison in Part II, p. 100, 
reference was made to the reduction of the clotting power induced. 
How' calcium not only increases the coagulability of the blood 
in any subject, but will, if given in suitable quantities, actually 
restore clotting power lost under the influence of such acids as phos- 
phoric and citric, which act (like snake venom ?) by decalcifjnng the 
blood. Further it probably restoi’es calcium to the vessel walls, and 
renders them less permeable. We may assume, until disproved by ex- 
periment, that calcium will operate similarly on blood and blood ves- 
sels decalcified by snake venom. By experiments on tadpoles 
Professor Ivor Bang of the Royal Veterinary School, Copenhagen, 
and Ernst Overton have demonstrated that Calcium actually 
abates the toxicity of Cobra A^enom. Solutions of the Chlo- 
ride in water (1 in 200) required 100 times as much venom 
to produce the same effects. Lime water was found to be 
still stronger than the Chloride, but inagnasium, and soda-water 
were found to be weaker in action. In a few reported cases in the 
human subject, it has been used with dubious benefit, but I venture 
to think that its full virtues have never yet been put to the test. It 



THE POTSONODS SNVKES OF INDU 


1S9 


has alM-ij-g as far as I nra nwire, Iteeii giren mfemalK, and it has 
been pointed out (lirongh eTpenment m haman beinj.s that calcium 
«o taken has little or no effect on the coagulabihta of the blood 
being onl> sliglitlv, and vcij slowly ali'orbed m tbe stomach On 
the other hand if it j« injectwl timler the akin the ctfect on the clot- 
ting power is \erv remarl ahle ami very lapul Turthcr mtheca«e8 
known to me where it has been emplo\t(l the do«e of the chloiide 
has been about 10 or 1!> grams Leonard Williams «a\si that it 
mav be gi\en in one drachm do es three times, dail} without fear of 
ill-effects The'O considerations may vei} titafeiiilh enhance our 
opinion of the ralue of the dm^ if pushed m iipenue to^aimns 

AiniENiLia (llfM/5iNE OR CriMaE) 

This, the active principle of a gland ®ituated near tlie kiilnei has 
been shown to have n very potent action in reducing or actually 
airesting hmioirliagt* and Jias been employed in a lew cases oi 
viper poi onuig it lert iioweifully constricts the mall blood 
ae«oN, which we li'wc ®c«*« arc stmcturalh damaged bv «nake 
aenoni, so allowing trau«udation of their contents Thiis con‘-tiicting 
influence b\ reudenug the walls denser should ovcrconis to 'ome 
patent the damage wrought by the aenom Uithpi-to it has not 
controlled the blet?ding f« all ca«es m which it has been mefl but 
like calcintn, it may be that it lin<« not been sufficienth pu«hpd Its 
effects are ratliei etane cent but even eo a h'cniorrhage fioni a 
leaking vessel may be sealed m a few minute"!, e«peciall\ in coujunc 
tion avith the action of calcium ju't leferred to ilore important 
still in cases of ophifota?mia is its action upon the heart It 
reinforces tJiat organ m two ways It ererts a direct Ftimulating 
effect on the heart mu=ck, and further stimulntes it indirectly by 
increasinf» blood pre^suro It will be seen from the e remarks that 
It 18 the ideal remedial agent m caseg of vipenne poi«omiig acting 
m almo«t every particular m an antagoni«tic manner In colubnne 
poisonings where the lieart is weakened, notably in the lianded krait 
(yaFciabis) and hamafltyad it is for the same reasons an ideal 
remedy 

PlTDlTRlN (PmUTABY EVTRICT, ETC) 

Another and even more potent remedy than tlie la t is pituitnn 
the active pxanciplc of a small gland at tlie base of the brain It 
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acts like adrenalin by constricting the blood vessels, but is much 
more powerful, and its effects longer sustained. It has a similar but 
more forcible action on the heart, and is an ideal stimulant in 
snake poisoning and its accompan 3 dng hajmoiThages. I am not 
aware of its trial in practice, but it seems to me to offer great 
possibilities, especially in conjunction with calcium chloride. 

In being confronted with a reputed case of snake-bite, even if a 
poisonous snake is produced one’s first duty is to ascertain whether 
the case is one of snake-bite, or snake poisoning. One’s decision 
should, I think, be based primarilj’- upon the local signs as alreadj^ 
discussed in Part II, p. 103. 

I have now seen twelve cases of reputed snake-bite in this 
countiy, one of vdiich was without doubt snake poisoning, the viper 
being produced. I have alwaj'-s been guided bj^ external signs, 
have in consequence never administered antivenene, and only once 
permanganate of potash, and everj’- case recovered. Had I been 
an enthusiast for the ammonia, permanganate, or any other form of 
treatment, a series of cases such as these would have appeared veiy 
convinciirg testimony of the efiicac}’' of such to many people. 

(4) LOCAL TREATMENT. 

A wide excision of the bitten part is perhaps the best practice 
and the application of permanganate of potash ciystals. One must 
do something in cases where life is seriousty jeopardised, and dis- 
appointing as these measures have proved b}’' experiment, there is 
always the possibility of reducing a supralethal dose to a sublethal 
one. All wounds require special attention to render them aseptic as 
alreadj' shown under Daboia (page 143). 

(5) SPECIAL TREATMENT IN THE OASES OE THE 
COMMONER SNAKES. 

Treatment of Cobra Poisoning. 

The intravenous injection of 100 c. c. of antivenene as speedily as 
possible after paralytic sjnnptoms have become manifest is imper- 
ative. If the sjmptoms after fifteen minutes exhibit a “crescendo” 
rather than a “ diminuendo ” tendencj', this should be repeated, and, 
if necessaiy, a third or fourth injection given. 
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It IS Aftotnt to be a specific to this fom of fo\T5ima, and hence 
«lionl(l be pushe<l ns long as the symptoms continne to incrense If 
the patient is sotn m the last oftoxmmia and the breatliing 

«top«, artiOcial respiration should be emploj ed, and coutinned for 
hours llxponmonts condncteil by the Imlian Snake Poison Com- 
M!«ion m 1873 showed lliat animals conhl be kept alnemanp 
hours after breathing Ind ceaseil, and in one case a dog s death w as 
postponed by tins means for thirty seien hours and Gfti minutes 
So long as the cir(.ulation can lie kept going, any antiienene miect- 
ed may, probahij will, fulfil its pnrjws' 

Owing to antiiienene and tlio wondeiful eflect of artificial lespi- 
ration in this totrcmia, w© are bettei able to contiol and gncct*®- 
fuUj treat the efhets of a snpralethal do^t of cohia poi on than 
that of any other ot onr fatal Indian snakes 
Cases hare been rejwrteil it is true where aiitnemup iaikd to 
avert death One exphuanon is probablr that tlw dixe of the 
antidote wais not siifhcieut Anothei that it had not retained its 
airtne A third that suggests itsell is that the casi ina\ Iiaie beea 
complicated witii syncope (though thu i» «nn«uai_) and suitable 
measures to combat this were neglectid 
It would be qnito po iblo for a roan after the to'cic 4 fit cts ot 
cobra venom had been completely nullifunl b\ antivenene to dia 
from on attendant syncope due to fnght etc if this condition were 
left unnoticed and imtreateil death in such a ca^e would almost 
oertaiidy bo «*rongly attriboted to cobra poisoning and disciedit 
Miroavnupon an aettro anfiiciieiie that had faitlifulli fulfilled iK 
imssion Treat syncopo os detailed (p IIG) and the wounds as 
under Dabom (p H3) 

TKE4TME.NT 0> IlAMADRa 4D PolSOMNC. 

No suitable ontivenene* isaaailable for this poisoning, and aa we- 
ha%eeeenit is as potent as cobra venom and that a much larger 
do«a 13 hkely to be di^dmiged by so large 0 snake, tlie prospects ot 
recovery are not goal Attention to the general state as laid down 
under syncope (p 1 10) offers the best hopes of benefiting the 
patient A fau escisioa of the •wounds and treatment with per- 
manganate mar refhiee the dose injected to something sublethal 
Later treat wounds as shown under Daboia (p 1 Id) 


• Lamb testetl the elQcacy of untireucne egnin't ttU poison and found it nselese 
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Tkeatment of Common Khait (OiERULEUs) Poisoning. 

In no case of ophitoxsemia brought about bj^ Indian Snakes are 
we so powerless to ward off the inevitable consequence of a lethal 
dose as we are in krait poisoning; we have no suitable antivenene* 
at our command for one thing, and hence ai-tificial respiration is 
futile. There is little doubt this latter measure would postpone death, 
but it would not avert it. As in cobra poison the paralysis of the 
vasomotor centre is nullified for a time bj’- toxins that increase the 
vigour of the heart’s action, one operating on the heart muscle 
itself, another (or the same) acting indirectlj’- bj* constricting the 
arterioles. Sooner or later, however, the vasomotor centre becomes 
paralj'^sed, and artificial respiration would be no longer of any avail. 

Being a colubrine snake the respiratory centre is destined to 
become paralysed, if the dose is lethal, and no human aid yet 
revealed can prevent this. 

One cannot stand idly bJ^ however, and watch the pi’ogress of 
events. We cannot know that a lethal dose has been absorbed, 
however grave the sjTuptoms maj’’ be, and, forlorn as tiie case may 
appear, we must act for the best hoping that the dose is sublethal. 
It may even be possible to convert a lethal into a sublethal dose in 
some cases by prompt attention to the wounds. Extensive excision 
and treatment with permanganate is therefore more than justifiable. 
Treat wounds later as under Daboia (p. 143). The heart for the 
reasons given above, though not overcome bj^ the poison, maj’- suffer 
through the effects of fright and pain, and one should be on the 
look out for sjmcope, and treat it as stated under that heading 
(p. 146). 

Where abdominal pain is complained of, on the assumjition that 
it may be the result of intei-nal hmmorrhage, calcium, and adrenalin, 
or pituitrin should be tried, as alreadj'- advocated in viperine 
toxaemise (pages 138 and 139). 

Treatment of Banded Krait (Easciatds) Poisoning. 

As previously shown the potencj’’ of this venom is greatlj'’ inferior 
to that of the cobra, and its nearer relative w^riileus, so that the 
outlook for a poisoned subject is corresponding!}^ more favorable if 
not actually good. 

• Lamb has tested antivenene (the product of pure cobra venom) against this 
poisoning and found it inert. 
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We seen there ai-o two diatwct l 5 pM of tox’cimaj prodweeJ 
b\ thi3 snake Hung a colohnne epociei parah si-i of the re«pira 
ton, centre IS to be fcartd, and eirh death will be attributable to this 
action, to umlo which nothing short of a specific antneneiie* 
will mail As thei-e IS no snitable aiitireoeno prepared tlie case 
should be treated on general pnncijdes in the hope that tlie resima* 
ton centn* will escajjo complete paraljsis The toaic elements in 
cobra, and fwrwieMS i enom that sfimnlate the heart are absent in 
tl 19 lenotn so that "incopo is hlelj to occur (seo treatment of 
eincoiw, p 140^ In the chrome fotan of iioi'onitig we can do 
nothing, but niaiiitain tfic pafit lit a stnngth Iceep him warm, and 
remoi'e deprc'^iiig influences of ererj Kind Treat wounds as 
under Daboia (p 148 ) 

Treatmc«t Of Dabou PoisomsG 

Ihc i>oh valent antivtncm* pnpaicd at Kasauli is a fpeciGc a4aui9t 
this toxtcniia, and if admmuterwl as alreadv indicated uiulei the 
treatment of cobia poisoning all cases should locorei fioin the acute 
stage In this toxtcmia, howerer them u great nerrous depression 
which, with the weakening effects of ha-inorrhages if not coiitiolled 
produce a great lendenev to sjneope Tlnssvmcope should receiv e 
ever} attention or death maj occur from this cause in spite of a 
sutTicient do e of an active antivenene Pituitim, adrenalin and 
calciiitn are to bo relied upon to control the hainiorrhages risible 
and invisible (gee pages 138 and 139) IXteiiaire excinon and the 
apjdicalion of jierinanganato ni»r reduce n lethal to a sublethal do^e 
and should be practi ed 

III the fjil'Ocvh or chrome condition it seems dubious whether 
the srmptonis aro direct)} attiibutalJe to the venom, aud it is quite 
like!} that tliev nin} be simpJp the result of infective germs At 
anr rate It IS impentire that the local wounds should receive the 
mo«t careful attentiozi After incision mid pernianganato the 
noutids should be asepticalJi dreaded It would be even wiser to 
concede the great pmbabihtp of infective germs being present, and 
treat the wounds anh«epticalJ\, and when slougliiug of the parts 
has acttiall} occurred this is all the more imperative Tlie best 
treatment profnblf one can mlopt la to inject peroxide of hpdrogen 

* Lamb ttoted the efBcvcy of antivenene nv now jirepvreJ a^afn-t this poi«omn? 
and found Jt nseJesv 
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(two to five volumes) into tlie wounds freely. Enzymol by liquify- 
ing and digesting tlie dead tissues will help to rapidly clear up the 
unhealthy state, and promote antisepsis. It should be used with 
equal parts of water. A dressing of cyanide gauze should cover up 
the wounds, and the member be kept still on a splint. Bier’s cups 
afford another excellent method of treatment. If fever continues a 
vaccine prepared from the patient’s own flora should be injected. 
The general strength of the patient should be kept up with nourish- 
ing soups and a genei'ous diet without alcohol. Should tetanus, or 
any other disease occur attributable to any specific germ the anti- 
toxin or other suitable serum should be injected. The layman 
will probably do best by immersing the wounds where practicable 
for an hour or more in perchloride of mercury solution (1 in 2000), 
or permanganate solution of a clear bifight crimson hue (1 in 5000). 
After this the wounds should be dressed with lint, and bandaged, 
and the immersion repeated each day. 

Tre-^tment of Echis Poisoning. 

Here no suitable antivenene * is available, and our efforts must 
be directed towards a control of the htemorrhages. Bleeding is so 
characteristic and so profuse in this poisoning that it will be wise 
to anticipate it, and exhibit such drugs as calcium, pituitrin, or 
adrenalin as soon as possible (see I’emarks on pages 138 and 139). 
Syncope is very likely to be present in some degree, and this too 
should be anticipated, and every care taken to prevent or control it 
as laid down under that heading (p. 14G). Being so small a 
snake the amount of venom injected is likely to be correspondingly 
small, and local treatment in the form of excision, and treatment 
with permanganate may in many cases reduce a lethal to a sublethal 
dose. Subsequently treat the wounds as laid down under Daboia 
(p. 143.) 

Treatment of other Viperine Poi.sonings. 

Haemorrhages are specially likely to occur in every form of 
viperine poisoning, and they are best anticipated, and treated by 
calcium, pituitrin and adrenalin as already advocated (pages 138 and 
139). 

* Lamb tested the efficacy of antivenene against Echis venom and found it 
inoperative. 
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Uh 

Attention miist 'iIwmb In diiectetl to auj attemHut Bvncope 
(btt tnalmtnt uf PjueojH ItO) which i-> always liUh to I o 
nut with m ijjxnne tyxiima Tuat wonmls as under Dabina 
(P 1(3) 

Xu autucneiic lias Ik tu puj anil n^uiiKt the „ ^enonii and that 
pnpand irein (olia vui< iii has li n hii wn l\ LamU lo he 
JiiojH. ntii I j^'aiii^t nt hat nm ul tht«t iijds a ! a hens 
yanini 

(6) Treatment to be adopted by Non-profcssional People. 

To recapitulate in liiiip idiiiont d witli » i j.p t>f supposed 
snake -lute, the fii-'t thni^ to duuh ib wliethei it is a case oi snake- 
jHii oniim In this (levisioii hi guuleil I'uUnIj bj the local con- 
iluions till' pain, the bweJhjip and di eharj;? of Woody (terum fioia 
the wonmU (p 1(13) UsuaUj the pam u m) mstantaneow strere 
«nl }> rsilinlin iharactei that this alone will proclaim 
the injection ol rcnoin 1 f inmleratc and tiansnnt iM etistencc 
maj ho diBiiussed in tho aUeiict of swelling and Weediiit, The 
aching pam ot a licraturi w ill mask the usual characters of pam due 
to poi«otj ‘>wellt»gma i»oisoned wound couiMonmitfeu seconds 
or iiminu<» and merta «.3 progresMvelj for hour* If a ligature has 
hren applied this bi mptom may he iiiai=l ed the whole limits btlow 
the licfatiire !» coming tnmefied lb tnce ol swelling i? eothcient 
lu«tificatiOM to bclieu jiouion ha* not ^ameil entry If the punc- 
tures aft* not seakd up in a few miiiutea but continue to dischaige 
blood orhloodv “Lrnni there can be no doubt os to the injection of 
\euoin Any o !'■ of tiie i signs jiomts to poi Qnmg 

Nert if a diagnosis ol ernke-lnte w wade, and saake-poisoning 
negatived keepthepatientunderclo'C oltotiiation, seek to allay any 
apprehension he way feel ami rea«sure him at. to his late with 
every conhdeiict 'lake special note of JussHifato tenjperatnre at 
frequent mter\a!», so that any impending laiiitncas may be dis- 
covered early, and the measures laid down on pages 14G to 1 19 
nsorted to It dioidd howeier lie horn in niinil tliat if autn enene 
13 Used It should only U iniected subcutaueously by the Javinau 
ind not intraieuDuMv Above all give no alcohol 

If ones decision is one of snake-poisOning, whetbci dubious o* 
certain, do not waste inno with ligatures hut incite the poisoned 
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tissues freely and apply permanganate crystals moistened -vvitli 
water, remembering that the larger the amount of surface exposed 
to the action of the salt the larger will be the amount of poison 
neutralised. Make 3 '-our incisions therefore a series of parallel 
slices, and cut in the length of the limb to avoid wounding large 
blood vessels as far as possible. Let the wounds bleed freelj’’. Put 
the patient to bed, and keep him warm, and treat any tendency to 
faintness as laid down on pages 14C to 149. Avoid alcohol. 
Dress the wounds aseptically. See Daboia, p. 143. These are 
general rules to be observed by ordinaiy non-professional people. 

The special treatment for cases where a poisonous snake accom- 
panies the bitten subject has been already discussed. 

Where it is obvious that a poisonous wound has been inflicted, 
but the culprit escaped destruction, it is justifiable, I think, to inject 
antivenene, as the cobra and daboia are such common snakes. In 
watching the progress of a case if paralj’^tic symptoms begin , to 
appear, the injection of antivenene subcutaneous^ is all the more 
justifiable, if not actuallj’’ imperative. If no paralytic symptoms 
come on before six hours, there is considerable probability that the 
culprit was not a colubrine snake. 

Bloody discharges in the absence of paralytic sjmiptoms make it 
more and more probable as time elapses that the culprit was a 
viperine snake, and after six hours if measures to prevent bleeding 
have not been up till then commenced, these should be no longer 
deferred, see remarks on calcium (p. 138), adrenalin (p. 139)', 
pituitrin (p. 139), and antivenene should be injected on the chance 
that the snake was a Daboia. 

(3) Syncope and its Treatment. 

Eeference has been frequentlj’’ made in the foregoing pages to 
the efiects of pain, and the emotions upon the heart. , Among the 
latter we maj’’ include the shock sustained by a timid individual 
in merety seeing a snake. A bite from so repulsive an object 
will certainly accentuate that shock as will also the sight of blood 
and the pain from the wounds it may inflict. Later the knowledge 
that manj’’ snakes are venomous, and even deadly leads to a natural 
anxiet}'-, which may be intensified to actual fear of the possible 
consequences. 
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The -0 depressing influences on the he-irt aitf Id^ely to be operv 
tiio ui 111 } CTso of snake-bitp but m cises of gjiabe poisoning oier 
and nboic the^e noii'toxtc inAnencPs w others directlj attnlnitahle 
to the snake aenoni Swch ait. (I) genera! depression of the whole 
nenons systera, (2) the depression ofllie \asomotor centie, and 
(3) m Mponne poisoning especially the depre'^suig efiects ot 
liTmorrhasrP'i In eitlier ra-v nlipfher n «iihierf has or hiR not 
Iwii poi'aiitd tyaicope is ver\ likely to be met with and the 
condition and its treatment demands attention in these page* 

1 rihiintum of fho f fmjftnnt — Tin evniptoms have already been 
snflaiontly detailed in contia<tt to the eHects of cobra pcisnning 
(page 71), hut with nn evplanalion of the syTnptoms the raison 
d’etre ” for the treatment calJeil for will become obvious 

bliock produce-^ a panUsw ol tJie la omotoi nerves (nerves that 
regtihte the calibre of blood »e«^l3 and so control Wood piessnre) 
e«peciaH\ tho«e of the eplaticlinic system (the viscera! blood vessels 
in the abdomen) Hv this paralvsis the abrlominal ve® eN dilate 
and are then eapahle of accomoiodaling the whole body content of 
blood t All other parts of the body suffei in coneecjuence and 
blood pressure genenlly is ndnced hut the ill effects of this vicari- 
ous anajmia and reduced blood pi'e-snro are first seen on the rital 
centres in the brain for the heart and respuntion These being 
underfed strike w ork The patient so stricken is nnable to stand 
turns giddy and falls The heart lieats become w eal and unduly 
frequent and the breathing aho •‘hallow and frequent Jhe lo«a of 
blood in the skin is seen by the pallor of the face, and coldness of 
(he liody surface 

Trenfmtitf, — ^Ve can as^i^t the restoration of blood to these 
centres in the following ways — (1) by general stimuiafion 
(2) dpterniming blood to the staiveil centiev (3) by invigorat- 
ing the hearts muscle, (4) by increasing the gtneral blood 
pree?ure and (o) by removing contnbntory influences to the 
depre^cion 

(J) Oewrul Slmulnhrm —Suitable food is a valuable restorative 
Alcohol we have seen is contraindicated where any chance ol snake 
poisoning is present Hot nonnsbnient in the form of soups 
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milk, tea, and black coffee are most comforting and beneficial. 
To obtain the best results small quantities — a table spoonful or 
two — every ten minutes or quarter of an hour should be given if 
swallowing is possible. 

(2) Determining blood to the starved centres. — The position of a 
fainting person is most important. If the head is kept lower than 
the body, and the legs flexed at right angles to the trank, blood by 
gravit}’- alone will pass into the brain, and snppljr the needful stimn- 
his to the centres. One may even more or less invert the patient 
with this object in view. Again if the limbs are tightly bandaged 
from below npv'ards, their contained blood small, though it may be, 
will be expressed, and conserved for the heart to act upon, and 
drive into the brain. Further a tight broad abdominal binder such 
as we apply after confinement will greatly assist in this direction. ■ 

(3) Direct stimulation to the heart muscle, — The following drags 
will act in this direction and are best administered by hjqjodermic 
injection. Pituitary extract one cubic centimetre (18 minims) 
every four hours intramuscularly, adrenalin chloride in ten minim 
doses, or digitalin 1/130 of a grain. Half these doses every two 
hours may prove more satisfactory. 

(4) Restoration of general blood . 2 >ressure. — The drugs pituitary 
extract, adrenalin chloride, and ergot, by constricting the blood 
vessels increase blood pressiire and indirectly reinforce the heart. 
Ergot majr be given intramuscularly in the form of ergone, or citrate 
of ergotine in to grain doses, or as t 3 ’'ramine in ^ gi'ain doses. 
Saline injections of various sorts also act powerfulh', though less 
speedily in restoring the lost blood pressui'e. The best method for 
the lajmian is by the rectum, an enema svringe being int.roduced 
into the rectum, and' salt solution allowed to gravitate into the bowej. 
It should not be pumped in. Tlie salt solution should be \varm 
(100 F.), and of the strength of one and a half teaspoonfuls to the 
pint. One pint is allowed to flow in from a vessel attaclicd to tlie 
tube, and the vessel held not higher tlian one foot above the level of 
the patient’s anus. Other methods of saline infusion open to the 
physician are subcutaneous injections, intravenous injections, and 
proctotysis, 
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(o) l>< wot nl of rcoioKttne foitlnfmUiiq eautc of ftTn/inc»?'’j)rc’'!iojt. 

Cold livt ft most ilejiresship influeiicp on the lieftit, mid w ill ccrtainl}' 
run lendpupj to shock cinsed b;: otlier influences It js 
mcwt int(K>rf«nt tlierefoix* to promote the body »iaimth in every way 
Wo ctm do fins by ntbbmg the limbs altcmately, and the body 
\sith mustard, mid gingoi. keeping the parts not bemg so rubbed at 
the moment ue)l coienvl mth blanket®, until hot uafer bottles can 
be pot leady, wlieu pipht or a dozen should bo applied (vround the 
patient. I'aiii ngain is ft pouerlnl agent m the piodiiction of sliock, 
niid IS renioinhle TJie judicious adinmistration Jnpodemiically of 
suiplntc of nioqdune J to J of a giam, witli sulpliate ol atropine 
pi ft giain is likely to fts^iat ninteiiallj m rolievmg shock from this 
CAuse. 

(G) If the heart actnallj cea«es work, artificnl respiration should 
l>e tiled, and also the forcible dihtatiou of the anus uith the 
forefinppi’8. 
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